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ABSTRACT 

The York University Biology Achievement Test (YUBAT) 
and its use in the Metropolitan Toronto (Ontario) schools were 
examined. YUBAT was compared with the province's grade 13 biology 
curriculum guideline^ and with representative courses and textbooks. 
This analysis revealed much similarity between the test, courses, and 
two textbooks used. The cognitive level of YUBAT was considerably 
lower than the level specified in the guideline or the achievement 
level reported by teachers. It was recommended that test aims be 
specified so that reliability and validity could be estimated* Data 
were also collected from 67 teachers who had used the test. They 
valued the test as a measure of student achievement, but not as a 
measure of school curriculum or effective teaching. They felt that 
YOBAT would influence course content, but not -teaching methods or 
evaluation methods. Most recommended that the test be continued on a 
voluntary basis. Principals were more supportive of test use than 
supervisory officials. All sources generally concluded that the test 
permitted recognition of outstanding st.udent achievement, but did not 
achieve the goal of greater between-school uniformity in the grade 13 
biology curriculum. Questionnaire items and' data are appended. 
(Author/GDC) 
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Abstract 



'Hie purpose of die study was to examine and assess the York University , 
Biology 'Achleveinent Test and its use in Metropolitan Toronto schools. 

In ac'^rdance with the contract t arms , the Test was examined and 
assessed in comparison with the pro^v^ricial grade 13 Biolog>' curriculum 
guideline, witli representative courses of study, and with representative 
textbooks. To make the comparison three analytical frameworks were 
derived from the guideline: one using seven content units, the second 
using six selected content emphases, and the third five cognitive 

levels. Inforr.ation from^he guideline and textbooks was collected by 
analysis, 4nd from the courses of study by solicited course outlines and . 
survey instrument. The results' of the comparison were that for seven 
content units and the six selected emphases thei 3 is a great deal of 
similarity among the Test, rep re3ent ati ve courses of study, and two cff 
th.. -extbooks. The cognj. tive- level of the Test is considerably lower 
than the level teactiers reportedly achieve in their" courses of study and 
it is lower than the level emphasized in the guideline. In addition, 
the test was appraised for its test characteristics. The- results were 
that Test alms need to be specified against which reliability and 
validity estimates can be made. " ^ 

- Tea.cher opinion was surveyed, in October, J 977 , 011 the value of rhe 
Trst , its irit'lurnc. tlie L-urriculum, and its use in sctiools. Information 

w.is collcftL-d hv survov instrument from h7 teachers \vfiir- !iad used the Test. 
The results were that teachers valued the Test's test ciinrac tor ist ics and 
the Tost as a measure of student achievement. Teachers generally did not 
v.ilui' the 'I'esL as a measure of teac^kitr f f f oc f i veness nor of a school's 
program in Biology. Tn tcrm.s,of the influence of the Test on . the 
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•curriculum, teadiiiira' opiuioas were that courtic content wat; iiKeiy to 
be influenced, but that teadalng methods were unlikely to be Influenced, 
and assessment methods even less so. Most teachers recommended that the 
Test continue to be used on a voluntary basl3. 

'Hie extent to which the aims of tlie Test are being achieved was 
assessed by interviewing the teachers and York University faculty who 
developed the 'Test , and by ana lys ing York University records of the test 
development period. Information from teacher users was obtained in the 
survey instrument. All sources generally say that the aim of permitting 
recognition of outstanding achievement by grade 13 .Biology students has 
been, accomplished. All sources generally say that the aim of influenc- 
inrg grade 13 Biology curriculum to provide greater uniformity among 
the scliools has ndt been achli'veil. 

• ' llie opinions of principals and supervisory officers on the current 
and potential value' of the Test program were collected by telephone 
interview. Principals in whose sciiools the Test was administered 
appeared to favour 'the use of achievement tests, while supervisory 
officers in whose jurisdictions Jest was administered viewed achieve- 

ment testing with caution. 
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Introduction 



The York University Biology Achievement Test was initiated jr the 
fall of 197A by a group of North York Board of Education high school 
teachers who felt a. need for an external "measuring stick/' For 
assistance, they turned to Dr. ::. Davey, Ghairman of. the Biology 
Department at York University. A test development committee was set up, 
composed of five Biology teachers and two Biology faculty members. The 
intention was to develop a biology test similar to the Chem IS News 

Research Ass is t antship Examination* adminis tered by the Universi ty of 

3 

Waterloo. 2 in -a memorandum by Dr. Davey in January 1975, the objectives 
of the Test were stated as follows; 

(1) The Test will operate as a tool for improving uniformity of 
the curricula in Biology among individual schools. 

(2) The Test might allow individual schools to assess their 
effectiveness in teaching certiain areas of Biology. ' 

(3) The Test vould permit recognition of outstanding achievement 
by individual s tudents . 

(A) Achievement ' on the Test might be related to exemption from 
some course requirements at university level . 

Shortened to YU5AT throughout this report. 

K< G. Davey, Memorandum to Dean, Faculty of Science (October 30, 19 74), 
p . 1 . 

K. G. Davey » Memorandum to Test Development Committee and Dean, Faculty 
of Science (January 2, 1975), p. 1. 
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The Test was administered in 1975', 1976, and 1977 to 1120, 612, 
and 1057 students respectively. All told, 108 schools and at least 108 
teachers participated in its administration* The precise number of 
teachers is unknown. because York , University records indicate only the 
YUBAT contact teacher in each school. Frequently this teacher 
distributed the Tests for administration by his or her colleagues. 

Beginning in 19 76,. the Ontario Ministry of Education engaged in 
correspondence aiid meetings with York University to inqixire into the 
use of the Test. An outcome of this consultation was an agreement that 
a research project be mounted to assess the Test. 

The central purposes of the research study were to assess the 
success of YUBAT in -achieving its purposes and to determine the possible 
influences of YUBAT on school curriculum. Four tasks defined the scope 
of research : 

(1) to examine and' assess YUBAT in the light of the provincial 
grade 13 Biology curriculum guideline, representative courses 
of study , and representative textbooks ; 

(2) to si\rvey teacher opinion on the value of the Test, on its 
inf Lu^l^nce on curriculum, and on its use in the schools; 

(3) to assess the extent to which the aims of the Test are being 
achieved; and ^ 

(4) to assess the value of the Test program in the opinions of 
principals and supervisory officers. 



Methodology 



Information in this study was collected primarily byi analysis , 

i 

interview, and survey instrument. In addition, othefe^ information was 
volunteered by school and York University personnel through their own 
records and meetings. 

THE ANALYSIS OF YUBAT 

The Ministry of Education Biology curriculum guideline, 1969,'^ 
served as the reference standard for assessing YL-BAT. The guideline 
specifies seven content units, three approaches to biology, and, to a 
certain extent, the*- cognit ive level of goals to be achieved. The seven 
unit outlines became the framework for content analysis of YUBAT and 
permitted comparison of YUBAT with textbooks and courses of study* 
No attempt was made to compare biological approaches, although six 
content: areas that tend to cut across the outline of units were 
selected for. analysis and- comparison. Bloom's taxonomy 6f cognitive 
objectives'^ was used to construct a grid for comparing the cognitive 
level of studenL achievement aimed at by teachers with YUBAT items. 



"^Ontario Department of Education, Bidogy: Grade 13 (Toronto, 1969) 



2 ' 



Benjamin S. Blocm, ed . , T-'^.xrncrny oj^ Educational (%jectives: The 
'"lassij^roaticn of FduiJat^' onal G::i:2t^ . Handbook Z. Cognitive Domain 
(New York: D. McKay Co., 1956), pp. 186-193. 
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Guideline Unit Analysis Framework 



The framework for analysis based on the outline of units in the 
Ministry' of Education Biology curriculum guideline is as follows: 

Unit 1: Characteris^tics of Living Things 

1. Movement ^ 

2. Irritability 
3- Reproduction 

4 . Me tabolism / 

Unit 2: Cells 

1. Structure 

.2. Physical^ properties , 
3- Mitosis ^ 

4. Added category (chemical properties, functions) 

Unit 3: Organisms -2 

1. Study of animals (Zoology) . 

1.1 Digestion 

1.2 Circulation 

1.3 Respiration • 

1.4 Excretion 

1.5 Locomotion 

1.6 Reproduction 

1.7 Coordination 

1.8 Added category (development, homeostasis, biochemistry, 
t issues ) 

2. . Ctudy of plants (Botany) 

2.1 Supporting system 

2.2 Anchorage 

2.3 Absorption 

2.4 Conducting system 

2.5 Growth 

2.6 Gas exchange 

2 . 7 Photosynthesis 

2 . 8 Food storage • 
2 . 9 Re pir eduction 
2.10 Coordination 

Unit 4; Classification of Organisms 

1. History" 

2. Principles 

3 . ' Use of a taxonomic key 

Unit 5: Interdependence of Organisms 

1 . Photosynthesis 

2 . Food chain 

3 . Communities 
f. Population size 

5 . Special relationships 

6. Influence of man 



Some categories were added to permit a complete item classification* 

^Unit subheadings v^ere modified in several cases to permit items to be 
classified which would otherwise have required a new unit or subhead. 
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Unit 6: Heredity 

1, Reproduction ' 

2, Meiosip 

3, Added category (biochemical basis, laws) 

Unit 7.; Evolution 

1. Darwin's theory and o^^ers 

2 . Mechanics 

3. Application 

4. Added category (evidence) 

Selected Content Emphases^ 

The grade 13 Biology guideline specifies three possible teaching 
approaches: homeos tatic , ecological, and principle. It was 
decided that neither YUBAT nor teacher programs could be reliably 
analysed for their approach, and this orientation of the guideline was 
omitted from the study. NevertheJLess , both Homeostasis and Biochemistry 
c'ain^e identified as content areas and approaches that cut across the 
unit outlines, and these, along with four other content areas, were used 
to summarize data obtained by the application of the Guideline Analysis 
Framework. The. six selected content emphases are: 
Biochemis try. 

Ratio of Zoology items to Botany items. 
Genetics , 

Scientific Method, 
Ecology, and 

Homeos tas is ^ 
Cognitive Level Analysis FrcoveC)ork 

In its "Foreword,*' the 1969 grade 13 Biology guideline emphasizes 
cognitive goals cofmnon to all approaches. Two such goals are "to 
provide- intellectual stimulation" and to "acquire a more penetrating 
understanding of the nature of life/'^ To examine the level of 
cognitive skills for purposes of thi^ study^ a five-point taxonomy 
based on Bloom's Taxonomy of Educational 'Objectives^ was used. In 
ascending order, along with their summary definitions, these skills are: 



■^Ontario Department of Education, Biology: Grade 12^ p. 5 
Bloom, ed., Taxonomy ^ pp- 186-193. 
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knowledge, - ^ ' 

unders t anding , 
. .application,* 
synthesis, and 

evaluation. , • . 

^ Knowledge : involves little more than bringing to mind the ^ 

appropriate material. For instance, YUBAT item 

"'Organ of Corti" is found in 

(a) innet ear 
Cl) ihiddle ear. 

(c) the nose • 

(d) the eye * 

(e) church ' - 

Understanding ; derives from Bloom's ''comprehension" category. In 
answering this type of item, the respondent makes use of the material 
or idea being communicat'cd without necessarily relating it to other 
material. For example YUBAT item 1: 

The ability of a cell to control the amount of water in it is an ^ 

example of ^ 

(a) osmosis 

(b) oxidation 

(c) diffusion • , ' ' 

(d) absorption 

(e) homeostasis 

Application : concerns the remembering and applying of abstractions . 

in particular and concrete situations. For instance, YUBAT item 14: 

In the kidney of a small mammal li^^ving in th^ desert, whi.ch of 
the following structures might be expected to be well developed 
in comparison with other mammals living in more humid locations' 

(a) convoluted tubules 

(b) urinary bladder 

(c) ureter^ 

(d) glomerulus 

(e) all four of the structures mentioned 
Synthesis : concerns the putting together of elements and parts s<? 

as to form a whole. For ins tance YUBAT item 156: 
A phenotype is to a genotype as 

(a) a homozygote is to a heterozygote 

(b) a translation is to a transcription 

(c) a building is to a blueprint 

(d) a chromosome is to a cell 

(e) an organism is to an embryo 
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Evaluation: involves judgment using a standard of appraisal. 
. jc • 

FQr .instance,- YUB AT item 43: 

Which of the main litems in Darwin's theory of Evolution (listed^ 
below) are conclusionff". of Darvin's theory rather than observations? 

(1) Those varieties of an organism best fitted for the 
environtnc^nt will' tend to survive and reproduce* 

(2) The numbers of offspring prodiiced by any organism 
are more than those required to maintain the 
population. 

(3) There is competitio^i of some sort between members of 
a population for f ood^^^breeding areas, etCv 

(4) In any population of organisms there ^are many 
variations wjiich are passed on to offspring, 

(5) The numbers of most organisms tend to remain 
relatively opfistant over long periods of time. 

(a) ' 2 & 4 ^ 

(b) 3 & 5 ^ 

(c) 2 & 3 

(d) 1 3 ' 
(e^ 4 & 5 

There are difficulties in 'applying the cognitive taxonomy to the 
classification of test items where 'the exact nature of instruction 
•received^' by '^ach student is not known. A knowledge item for one 
student may, for example, requi/e synthesis by another student taught 
in a different way. Accordingly, the precise classification of it-ems 
should be treated cautiously.- 

Analytic Procedures ^ * • . 

Following the analytic outliiTes above, each YUBAT item was 
classified in three ways: (1) according to content as specif ied ^in^the 
Guideline Unit Analysis Framework, (2) -"according to one of the six 
topics specified in the seli^cted content emphases, and (3) according to 
cognitive ^vel. The classification was done by two raters. Dr. Connelly 
and Dr. Ben-Peretz, both of whom have taught Etiology at the school, 
college, and teacher education levels. Reliability was achieved by the 
raters jointly classifying one half of the items and discussing at 
length alternate possible classifications of individual items • The 
remaining, items were divided equally among the two raters for. class- 
ification^ Discussion occurred for any item in question and for the 
overall classification. In addl tion , . York University's item classifi- 
cation was obtained and was considered in deliberations about the 
classification of individual items. Tn this' way, validity a^d 
reliability sufficient for the purposes of the study were achieved. 
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Nevertheless, the classification procedures do not p^mit a statistical 
e:*timate of reliability, nor do- they carry any more validity than can 
be attributed to the qualifications of the raters. 

YUBAT Reliability , - ■ ^ 

YUBAT reliability was estimated by appraising the developmental 
and post-test analysis procedures used by*York University. Details 
about these procedures were obtained from a 1975 report^ by D. Farquhar, 
a member of the York Biology faculty, and from interviews with Dr. 
Davey and Mr. Farquhar- The appraisal was made according to the 
technical recommendations for achievement tests of the Committee on 
Test Standards, AERA.^ These recommendations specify the following 
procedures: ' ' ' 

1) determining the objectives to be measured; 

2) selecting suitable methods and techniques; 

3) developing a pool of items; 

4) having items reviewed by qualified persons; . 

5) administering experimental forms; and 

6) selecting items for the final form. . 

REPRESENTATIVE COURSES OF STUDY . 

The original contract called for an assessment of the YUBAT "in 
the light of. . .representative courses of study." Two sour:ces of 
information were used for this assessment. Printed materials outlining 
the grade 13 Biology courses of study were obtained from twelve schools 
in which YUBAT was adminfs tered . In addition, information on courses 
of study was collected in Section III of the survey instrument. Here, 
teachers were requested to describe their grade 13 Biology programs 
according to the Guideline Unit Analysis Framework derived from the 
196S Department of Education grade 13 Biology curriculum guideline. 



-^D. Farquhar, York Achievement Test in Biotcpgy (Toronto: York 
University Informal Report, 1975). 

^American Educational Research Association and Rational Council on 
Measurements Used in Education, Technical Recommendations for 
Achievement Tests (Washington, D-C: National Education Association, 
1955). 
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Printed Course Outlines . - 

Priifted gi;ade 13 Eiology course outlines were obtained from the 
following twelve schools: North Toronto Collegiate Institute, David 
and Mary Thomsohi' Collegiate Instiitute, Agincourt Collegiate Institute, 
^\S±r Wilfrid" Laurier Collegiate Institute, Newtonbrook S econdary School, 
Bram^lea Secondary School, Woodlands. Secondary Sdiool, Earl Haig Colle- 
giate Institute, Vaughan Road Collegiate Institute, C.W, Jefferys 
Secondary School, Weston jCoIlegiate Institute, and Parkside Collegiate 
Institute. ' - * 

The printed course outlines varied considerably in detail, and 
ranged in length from two pages t o 'two , rather thick student handbooks. 
One outline was received in the £ortn of a handwritten letter to the 
investigators- The information contained iri these outlines was, for 
the most part, a list of conteYit topics. In some cases the number of 
^periods or lessons devoted to eacli topic was given; In addition, ^ome 
outlines contained textbook chapter references. Most of the program 
outlines . omitted statements about gcals , methodology, influences on 
program planning, and evaluation. i 

It was decided that the printed course outlines were too liitited 
and variable when compared to the survey instrument section on program 
to warrant detailed analysis. However, because die instrument did not 
yield much information on teaclier emphasis on Homeostasis and only 
sketchy information on Biochemistry, the printed outlines were analysed 
for their relative emphases on these two topics. 

^^LTvey Instvumcnt ^ 

\ Since survey instrument responses were ' computerized, all teachers 
whoVad used YUBAT were surveyed on program, rather than the ten 
teachers as originally proposed. The program' ques tion areas, along 
with the applicable survey item numbers, are presented in Table 1. 
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TABLE- 1 

Classification of Survey Instrument. Items 
on Characteristics of TeacherS ' Programs 

Sub-Topics • - " • ■ • Item No., 



Goals 



12.1 - 12.8 



Content of grade 13 Biology • . • • • ^0.1 - 40.57, 

41 

Cognitive level of instruction " » 40.1 - 40.57, 

. ' ■ • 41 . 

Course development- .... . • • * ^* • • 9.1- 9.11 

Pi^erequisites . . . . ' . . ■* 10 , 11 ^ 

Resonrces : . - 13;! - 13.8, 

. . / ^ ■ . • 

EvaluatiOT of student progress • , . . . 15 17, 

^ N ' . '19.1 - 19.13 

- ' ' / ' 

REPRESENTATIVE BIOLOGY TEXTBOOKS 

The conjrract called for an assessment; o"f YUBAT in terms of^ 
representative grade 13 Biology textbooks. Three books - by Penny & 
Waern, Galbraith S Wilson/, and Moore et at. - were selected from Circular 

14.1 \ . ■ . ^ 

(1) - Penny, D. A., and Waern, R*.^ Biology: An Introduction to 

Aspects of Modem Biological Science: Torontfi: Sir Isaac 
Pitman (Canada) Limited, 19^5. 

(2) - Galbraith, I-, and Wilson, D . G. Biological Science: 

"Principles and Parttems of Life. Toronto: Holt, Rinehart 
and Winston, 1966. 

(3) Moore, A., et hi. Biological. Science: An Inquiry into 
Life. 1st ed. New York: Harcourt Brace Jovanovich; Inc., 
1963. (Known also as B.^S.C.S. - Yellow).' 

Surveyed teachers were askfed to identify texts^sed, ^nd it appears 
that about half of the surveyed teachers use oae of the books chosen 
(see item 14 of "the survey instrument) . 

Textbook content was classified eccording to the Guid€.lipe Unit 
Analysis Framework anc according to the six selected content emphases. 



■"■Ontario Ministry of Educatiovi, Cirbular 14 Textbooks (Toronto," 1977), 
p. 115. ^ • \^ '■ 



by page listing. Pages were counted and converted to a percentage of 
the total book devoted to the particular unlt^and sub-unit. Textbook, 
analysis was conducted by Dr. Ben-Peretz, selectively -Rested for 
acpuracy' by Dr. Connelly, and reclassified by Dr. Ben-Peretz. No 
attempt was made to count partial pages or to separate multiple 
sub-ui^its treated on a page. Nevertheless, it ±s de^ed that the 
reliability of textbook topical analysis is appropriate to the purposes 
of the study. 
TEACHER USER OPINIOU 

The contract specified that teacher opinion on the value of the 
Test, its influence oft curriculum, and its use in the schools be 
assessed. That was accomplished by the development of a survey 
instrument wliich was circulated to i.11 teachers who, acco.«ding to 
records at York University, had u.sed the Test. 

In addition, as noted above in the section on representative 
courses of. study, the instrument was used to gather program information 
Additional teacher opinion was obtained through interviews with YUBAT 
development teachers- This information is primarily of value in 
determining the purposes of YUBAT and is, accordingly, described 
later in the appropriate section. 

The StO'vey Instrument 

Development : A preliminary draft of the instrument was developed 
by the investigators. This draf t- vers ion was administered to three _ 
teachers, each of whom was interviewed for.abo^t an hour and a half 
following administration of the instrument. The three teachers were 
asked to make notes and comments on the instrument. The interviews 
were designed' to review this information and also to determine through 
a detailed investigation of treachers ' nse of YUBAT, whether major areas 
had been omitted in the instrument. In addition. Ministry officials 
were consulted .ibout the draft version to ensure that major areas had 
not been omitgt-'d. Suggestions and revisions from all of these sources 
wi're ipcprporated in the final ver.sion of the instrument. 
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Survey Procedure : One hundred and eight copies of the survey 
instrument were mailed. Survey instruments were numbered to identify 
teachers who did not return their copies. Each teacher also received 
a postage-paid return envelope and a covering letter which explained 
the purposes of the survey and which requested .a ten-day turn-around 
period. Courtesy copies of the instrument wct'e sent, to Dr. Davey 
and 'Mr. Farquhar. Three weeks after the^ first n>ailing, those copies 
not yet received were identified and reminder letters were sent out. 
Sixty-seven usable copies wer^T ultimately received. This represents 
only about two-thirds of the total population and presents a possible 
problem with the validity of the sample. Ideally, n'on-respoftdents 
would have been sampled to test the representativeness of those who 
did respond. For purposes of this study, however, the procedure was 
not followed, since tlie original contract' was concernedi more with the 
range of responses than with a precise statistical breakdown of users. 



:iassif ication of Survey Instr ument Items : Table ^ cla>6sifies 



instrument question items according to topic, sub-topic, and question 
i tern number . • 

Dqtta Ana lysis: The data were computerized and simple frequency 
(f) and percentage of respondents (%) for each response category were 
tabulated. The complete set of tabulated ddta for both the ^teacher 
opinion- and program information parts is presented in Appendix A. 

ACHLEVEMi:::: r yvrviv 

There is^ no dc^finitlve statement of the airhs for YUBAT and, 
accordingly, ther^ is,iio simpl e ' criterion "for judging the extent to 
which the Test?' is acliiLving Its purposes. Fortunately Dr. K. Davey 
had maintaiii^L'd a comprehensive file on YUBAT since its inception, and 
this was kin6lv (;Lven to the investigators. This 'file, along with 
interviews with Dr. Dnvey and Mr. Farquhar and with YUBAT deve-lopment 
teacher.s, became the basis for identifying a.varietj of possible 
reasons for usinj^ YUBAT. Thr. complete list is given in the survey 
instrument, item 33 J 5 . 1 7 , ^ind is reproduced below on page 15. 
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Classification of 



Topic 



Teacher perception of 
the influence of YURAT 
on' their grade 13 
Biology programs 



Teacher perception of 
the influence of YUBAT' 
on students 



Teacher reasons for 
using YUBAT 



Teacher satis fact ion 
with YUBAT 



Teacher views on the 
application of YUBAT 

Teacher .views on 
standardized tes t ing 
in general 



Characterist Ics of 
teachers' program 



r TABLE 2 

0 

Teacher Opinion Items in the Survey Instrument 

Sub-topics Item No. 

Course planning 9.10, 20.1 - 

20 . 3 

Preparation of students 23» 24, 25 

Principal requests for 

special preparation 36.1 - 36.3 

S tudent reques ts for 

' special preparation ..... 37.1 - 37.3 

Testing 38 

Student enthusiasm. for . * . . 32 
Student receipt of test 

scores 33 

Future interest in biology . . 34 
Standardized tes t in^ in 

general 22, 30 

Student reasons 35. 1-, .3, 

.4, .6, .9, 
.11, .12, .13, 
.14, ,16 

Teacher reasons 37.7 

Program reasons . . 35 . 5 , 35 . 8, 

35.10, 35.15 

Test characteristics 27 .1 - 27.7 

Student achievement 27.8 

Teacher effectiveness 27.9 

School program 27.10 

General 26 

28, 29, 30 

Influence on program 20.1 - 20.3, 

21.1, 21.3 

Student benefit 22 

Tes ting practices 30 

Standardized test 
preparation 31 

Coals . . . 12.1 - 12.18 

Content of grade 13 
Biology ..... 40.1-40.57, 

Al 

Cognitive level of 

instruction . * '^0-1 " AO. 57, 

Al 

Course development'. 9.1-9.11- 

Prerequisites 10, 11 

Resourc-es. 13.1-13.8, 

lA 

Evaluation of student . 

pro lie. SB 15, 16, 17, 

19.1 - 19.13 
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York 'hiivevsity Rr'\ i'ds 

A chronological chart based on file memoranda was developed to 
trace YMAT aims appearing in these files. The aims so obtained are 
prinvarily from Che point of view of York University. Records on school 
and teacher users. Test item classification, and statistical analysis 
of preliminary test administration were also made available to the 
investigators . 
, York Univevsity Biology Faculty Interviews 

In order to identify York University's current view on the aims of 
YUBAT and also to identify the extent to which York's aims for YUBAT 
have been achieved, Dr. Davey and Mr. Farquhar were interviewed 
together in an unstructured setting on two separate occasions. On 
both occasions time was generously given. 
Teaoher Interviews - YUBAT Deoelopment Committee Members 

Four teachers from the YUBAT development committee , were interviewed 
by telephone. It was not possible to obtain an interview with the fifth 
teacher within the time constraints imposed by the study. Eight 
questions were asked: 

(1) What were the reasons you had for getting involved in 
initiating the Test? 

(2) '%Tiat goals did you anticipate would be achieved by the Test? 

(3) Would you supply details about how you used the Test? 

(4) For which cognitive skills were you testing? 

(5) What is your opinion about the success and/or failure of the 

Test? 

(6) Has your use of the Test any implications for your own 



program? 



(7) What are your general views about testing? 

(8) Have you any other comments to make? 

Teacher Usar- Opinion on Possible Reasons for Using YUBAT 

Based on York University records and interviews with teachers and 
York University faculty, seventeen possible reasons for using YUBAT were 
identified-^ Teachers were asked to rate these reasons in the survey 



^The investigators note that York University personnel were generous 
with their time and their help in supplying long buried information, 
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instrument. Item •35, found in Appondix A, pp. 76-78. Ttu' -jjeventeen 
reasons are: 

35.1 measures tlie level oL achievement for indiviciun] .students; 

35.2 helps in guiding students into appropriate -ost-seco'ndary 
programs; 

35.3 compares your students' scores with those in other schools; 

35.4 helps students gain a better understrmd ing of their strengtlis 
and weaknesses ; 

35.5 helps determine the signiricance to your grade 1.3 Biology 
program; 

35.6 a valid indicator of student learning; 

35.7 a valid indicator of teacher competence; 

35.8 helps you plan your course; 

35.9 a diagnostic instrument for your students; 

35.10 serves to identify strengths and weakriesses in your grade 
13 Biology course; 

35.11 can identify outstanding achievement at least as well or 
better than you can; 

35.12 serves,, to select scholarship students in Riology; 

35.13 provides a high level challenge to your students; 

35.14 serves to encourage young talent in Biology; 

35.15 serves as a prototype to prepare you for a return to a 
province^wide uniform Biology program; ^ 

35.16 provides for the possibility of some of your . s tudent s 
gaining advanced admission status at York University; 

35.17 no special reason but saw no harm in using the Test. 
PRINCIPAL AND SUPERVLIORY OFFICER OPINION 

Telephone interviews were conducted with seven principals and six 
^supervisory officers in whose schools and jurisdiction YUBAT was 
administered. In all cases a formal appointment was scheduled in advance 
and the interviewee was told of the general purpose of the interview. 
Two gerneral questions were asked : 

(1) How valuable or otherwise is YUBAT? 

(2) What is the potential value of YUBAT? 

'^vice a supervisory officer designated a science coordinator to 
be interviewed instead. This is indicated in the data section by 
reference to, for instance, "Coordinator B . " ^ Interview results are. 
summarized in paragraph form. Detailed reports of e^ch interview are 
available upon request. 
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VOLUNTARY SOURCES 

People contacted in the course of the research sometimes very 
kindjy offered information they had gathered on YUBAT usage. Informa- 
tion from two science coordinators is included in the report* 

i In addition, one science coordinator issued an invitation to 
the investigators to attend a meeting of Biology department heads in 
order to ask two general discussion questions: 

(1) How valuable or otherwise is YUBAT? 

a; 

(2) What is the potential of YUBAT? 

The heads agreed that notes could be^^taken and a summary included, with 
confidentiality, in the research repot^^t - 
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Results and Discussion 
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ANAl^YSIS OF YUBAT 

Culdeline VAit Emphasis in ':"JBAT ' \ 

Complete results of the classification of YUBAT items according to the 

Guideline Unit Analysis Framework are presented in Appendix Table 1. A 

summary of the data is presented below in Table 3. Appendi . Table 2 

gives lork University's classification of YUBAT items. 

TABLE 3 

1 



Summary of the Guideline Unit Analysis of YUBAT 



Content ar eas 
Unit 1: 



Unit 2: 
Unit 3: 



Unit 


4 


.Unit 


5 


Unit 


6 


Unit 


7 



Characteristics of 
Living Things 

Cells 

Organisms 
(A) Zoology 
(R) Batany 



Class i f i cat 1 on 
Interdependence 
Heredity 
Evolut ion 



No. of Entries 

5 

56 



71 
23 



94 
14 
18 
31 
13 



% of Total Entries 

2 

24 

31 

' 10 

■ 41 

6 
8 
13 
6 



Total: 231 



100 



'"The number of entries (N=231) exceeds the number of YUBAT items (N=212) 
owirtg to the cross-classification of certain items. 
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Unit 3, Organisms is ^he most heavily tested area in YUBAT, with 
Zoology exceeding Botany in a ratio of about 3:1. About a quarter of 
the Test is on Cells and about a sixth of the Test is on Heredity. 
Less than a tenth of the Test is on each of ^Evolution, Classification, 
Interdependence, and Characteristics of Living Tilings. Altogether V 
these last four units make up less than a quarter of tne Test. 

Four sub-units listed in. the grade 13 Biology guideline — irritability, 
history of- classification, application, and the influence of man — are 
not tested at all in YUBAT (Appendix Table 1). An additional seven 
sub-units are tested by only one Item, and twenty sub-units out of 
a total of 4.! are tested by three or fewer items. 

It should be recalled that the Guideline Unit Analysis Framework 
contains sub-uni t s lis ted as "added category" which do not appear in 
the Biology guideline. These added categories were constructed in 
order to unify items not readily placed in the guideline categories. 
All told, 73 entries, almost a third of the Test items, fall in the 
added categories. In effect, these items represent an addition to the 
guideline's suggested content. 

York University's classl?f icat ion scheme for YUB^^^tems .dif?eF5 
from that used in the present study. Njeverthe^ss ,^where possible, cross- 
checks with York's classification were made, In stWe cases' the 
investigators differed with York's classification of a given item but, 
on the whole, the two classif icat ions support one another. ■ For example, 
York's Zoology to Botany ratio is close to 3:1 and both systems list 
fourteen items under Classif.ication (called "taxonomy" by York). 

Selected Oont^.nt Enpkaaes in YUBAT 

The item classification according to the six selected content 
areas is presented in Appendix Table 3. This information is summarized 
below in Table 4. 
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TABLE A 

Summary of Six Selected ConLent Emphases in-YUBAT 

Content Emphasis 
Biochemistry 

Ratio of Zoology to Botany 
penet ics 

Soientlfic Method 
Ecology 
Homeostasis 



Approximately one-third of YUBAT items are "biochemistry oriented. 
The ratio of Zoology to Botany items is approximately 3:1. A little 
over 10% of the items> are on Gonetics and less than 10% of the items test 
each of Scientific Met^6d-, Ecology, and Homeostasis. York University's 
estimate of their emphases on Biochemistry and Homeostasis is slightly 
lower and, for Ecology, is slightly higher (Appendix Table 2). The 
areas of Sci'^ntific Method tested are limited to the use of the 
microscope (items 89, 90, 97, 101, 102, 103, 159, 160, 161,' 162, 178, 
179), and to the use of control in experiments (item 182). 

Cognitive Level of YUBAT 

The classification of YUBAT items accorfling to the Cognitive Level 

f 

Analysis Framework is presented in Appendix Table 3. A summary of the 
data is presented below in Table 5. YUBAT is heavily weighted toward 
lower-level cognitive skills; the proportion of items measuring lower- 
level skills rarges from approximately 60% to approximately 80%, 
depending on the definition of ''lower and higher cognitive level." 
'The percentage of total entries steadily decreases from 59% to 1% as 
increasing congltive level is measured. 



Number of ( Percentage of 

'Entries 4 Total Entries 



76 36 

9A;3A 2.76; 

30 14 

16 8 

9 * A 

19 9 
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TABLE 5 ' 

.1 



Summary of Cognitive Level Analysis of VUBAT' 

Cognitive Level Nunfcer of Percent of Lower vs. Higher 

(from Bloom> ed.) Items Total Items ^ Cognitive Level 

* * 

A(%) Br"'' 



Evaluation 


2 


1 


Synthesis 


11 


5 


Application . 


26 


12 


Understanding 




23 


Knowledge 


. 124 


59 




212 


100 



41 < 18 
82 



59 



] 



100 100 



*Definition A, Knowledge compared with all other levels, is the simplest 
separation of lower from higher mental processes. Definition B, 
Knowledge and Understanding compared with all other levels, is based on 
the fact that understanding as it is treated in Bloom may be considered 
a lower-order cognitive skill. 

Reliability of YUBAT 

The reliab4,lity appraisal^ of YUBAT is organized according to the 
six items listed in the "aERA standards. 

Determining the Objectives to Be Measured : 

1) Cognitive : Although the question of categorizing YUBAT ^ 
question items for "Understanding" based on Bloom's cognitive taxonomy 
was raised^ during the construction of YUBAT,- there is no evidence that 
su-ii a categorization was made. ^ 

2) Content : Several different orientations for guiding the 
development of question, items by the development comm3.ttee were tried. 



^Material used in this appraisal was drawn from files helpfully provided 

by Dr. Davey . 
^AERA, Tedhniadl Re oommendations . 
■^Bloom, ed. , Taxonomy^ pp. 186-193. 

G. Davey , 'Memorandum to Test Development Committee (January 22, 19 75), 

p. 1. 

^Farquhar, York Biology Test (Informal Technical Report, 1975). 
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Item writers from the Biology faculty were asked tc submit questions 

reflecting what they felt was and should be covered in the Ministry of' 

Education grade 13 Biology guideline, even though the guideline was 

2 

seen to be too vague to be of help in writing items. Item writers 
from the development committee were asked to consider categorizing 
question items into content "Areas" based on "grade 13 iJnits (1-7)" 
and on control "Proces&es . "^ However, there is no evidence that such 
categorizations or checklist ings were made. ^ As well, there was some 
discussion in the development committee over the extent to which items 
would be factual (York faculty preference) or relate to more general 
intelligence factors (the teachers' preference).^ There is no 
evidence that some or any of these orientations was used primarily. 
The only actual content division was by level of biological organiza- 
tion - cell, organism, and population. Test items were classified 
according to these Invels intc^ three sub-tests. The items were aimed 
ac a 40% pass rate. 

Selecting Suitable Methods and Techniques: For measuring 
achievement in grade 13 Biology, an objective' test was constructed 
consisting of multiple-choice items. The time allotted for taking the 
test was two and a half hours. 

Developing a Pool of Items: A pool of 800 items was developed by 
the Test development committee . 

Having Items Reviewed by Qualified Persons : Of the pool of 800 
items, 212 were retained for the actual test. The items were selected 
and reviewed by the seven members of the Test development committee. 
All members were from the fields of Biology or Biology Education. None 
was from the field of Measui^ement . 



"^K. G. Davey, Memorandum to all York University Biology Academic Staff 
(January 2, 1975), p. 1. 

^Ibid. 

Davey, Memorandum (January 22, 1975), p. 1. 

'^Farquhar, "^ork Biology Test (Informal Technical Report, 1975). 

^Interview with K. G. rav-y and D. Farquhar , York University, December 5, 
1977. 
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Admin is I e r I ng Kxper imen t a 1 i;p_r"tsj.' (a) The Test was administered 
to a sample of twenty-one students from thirteen classes, and "a few 
improvements"^ were made. No Information was provided explaining the 
improvements or justifying the sample size, nor was the sampling 
.method explained. Furthermore, there was no wide-scale pilot study 
undertaken to check the quality of the Test. (b) A restricted 
statistical analysis was done after the first administration of the 
Test in May 1975, with 1120 students from 74 schools. This analysis 
provided summary statistics for each school, score ranks and 
percentiles, for each student, and a general item analysis. The item 
analysis consisted of an index of item diff\culty and a discrimination 
index (FDI).^ Tlie FDL is an index of discrimination calcul?ated as the" 
difference in per cent' between tlie upper and Ipwer 27% of the total 
group dividufl by the percent of right answers for that item (if the 
per cent was less tlian or equal to 50) or by 100 minus the per cent (if 
the per cent was greater than 50). 

Selecting Items for the Final Form: The information provided by 
the item difficulty index and the discrimination index calculaued after 
the first wide-scale administration was not used in selecting items for 
a final form. The sane test was used for three consecutive years, and 
thus may have lost some of its reliability. 

Given this developmental and statistical history, the reliability 
of YUBAT remains in q.uestion. Further statistical analysis of 
individual items and of the test generally could be based on the . 
results obtained from the several test administrations. Test ^ 
administration procedures were not, however, controlled from school to 
school, and this lack of control would detract from the results of 
further statistical analysis of existing data. Furthermore, prior to 
the refinement of this test or similar ones, test aims would 
need to be specified against which reliability and validity estimates 
could be made. As is seen later in this report, test, aims appear to 

^Farquhar, ZvW' H{:?'lo^ri> "''cnt (Informal Summary Report, 1975), p. 2. 
"Dx'volopud bv YUBAT test commitLee faculty members. 
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have differed from time to time. Seventeen possible reasons for using 
the test have been identified by the Investigators (see pp * 76-78)* 

REPRESENTATIVE COURSES OF STUDY 

Guideline Unit ^Emphasis in Courses 

fjie syrvey instrument contained the Guide ;lne Unit Analysis 
Framework (Section III) in which teachers we, . ^- d to indicate the number 
of class periods per course allocated to eacl' • "^'^ units and sub-units. 
This information was converted -to a percentage of course time 
allocated and is presented in Appendix Table 4. A summary of these 
data is presented below in Table 6. ' 



TABLE 6 

Summary of Guideline Unit Analysis of Coiirses of Study 



1, 2 



ContenK, Areas 



T 



Unit 1: 

Unit 2: 
Unit 3: 



Unit 4 

Unit 5 

Unit 6 

Unit 7 



Character is tics of 
Living Things' , 

Cells 

Organisms 

(A) Zoology 

(B) Botany 



Class if ication 
Interdependence 
Heredity 
Evolution 



^Percentage of Course Time Allocated 
Base A 



5 
15 



33 
13 



\ 

Totals : 



46 
2 
7- 

12 
4 

91 



B^se B 

6 
15 



33 
13 



46 
3 
9 

11 
5 

97 



Data base -A Li;idicates the average amount of time spent by all t;eacher 
respondents* an*d includes those who did not treat the unit in their 



course . 



'Data base B indicates the average amount of time spent on a particular 
unit by only those teacher respondentJs who treaDed the topic in their 
course • -i _, 



The figures do 



not total lOOA 



added to the Gulajline Unit Analysis Framework in the survey 
instrument. Tim^allocated to these in responding teachers' courses 
- accounts for the*Temaining percentages. 



0% because three non-guideline units were 



All of the units and sub-units are treated by some of the teachers 
(Appendix Table 4). However, our raw data show thai many teachers did 
not cover at least one of the sub-units. As is seen later in this 
report, most teacliers treat grade 13 Biology i\s an advanced course with 
prerequisite.^^: Guideline units not treated by them in grade 13 are 
already- treated in a prior course. As seen in Table 6, these course 
omission^ by individual teachers did not significantly alter the 
average amount qf time teachers spend on guideline units. '* 

Almost half of the teach'ers ' rime (46%) is spent on the study of 
Organisms. Ceils ;ind Heredity receive almost equal time - each 
approximately 15%. L^ss than 10% of the course is, on average, given to 
each of Living Things, classif Lcation , Interdependence, and Ev/olution. 

Sele.'freid C-^nt,jnf-' f'>'iphc'zr,:'s in Courses 

The '^results of the analysis of the teachers' courses of study for 
emphasis on Zoology . Botany, Genetics, Scientific Method, and 
Ecology are presented in Appendix Table 4. The results of the analysis 
of the 12 submitted course ' put lines for their emphases on Biochemistry, 
-and Homeostasis are presented in Appendix Table 5. This information is 
summarized below in Table 7. 

TABLE 7 

Sunrnia^ry of Six Selected Content^ 
Emplic-^ses in Courses of Study 

Contont Emphases . Cou rse Coverage % 

2 8 

Biochemistry 

Ratio of Zoolop;y to Botany 2.54:1 
Cenetics 

Scientific Method 

Ecology ^ 
Homeostasis . ' \, ^ 



"^The figures for' Biochemistry and Homeostasi"s are a rough approximation 
based on the analysis of submitted course outlines (see Appendix Table 
5). The data for tjie remaining four areas were collected in. the survey 
Inst rumen' d the figures accurately summarize responses. 
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BioflKMnl.sL ry i Iumv I Iv rH•^iSl•d in ^r.ulL- ini>lo)»v - about (Hip- 

(luarter lo onv-lhvrd, oi ihv .(vmsi*. It. also appt-ais from /VpptMul U Tal^Jt- 
S tlial thoro Is cous i dorab U» vari<ition from sohool to sc^liool, with one, 
course oLitlino indii*atlng no lmiii^IwisIs on B U^i'in-MU I s I rv ancl oin- indicating', 
ar\ empliasis as as iwi^-tbirds. It is into rc-a in}.; to -no-tio tliat 

the program wH t li no Biochemistry contained units on animal behavi'our and 
emhryolofty, neither of wh t ch was found in any of the other outline.s. 
In additiorr, this outline appcvired to have a more heavy ^iphasis than'' ^ 
did otlier programs on E^'ology, Genetics, and^ volut i on . 

Cenetics receives a fairly ext tensive treatment (i2%). licoiogy, 
Homeostasis, and Scientific Metiiod have Less than 10% course, time given 
to each, with both Scientific Metliod and Homeostasis receiving very 
little attention. According t the s ubmi 1 1 ed cour se outlines (Appendix 
Table 5). nine of the t.welVf d - not treat Homeostasis at all. Only one 
coursL- appeared to treat I ' ^ mirm • ■ ; t as i s in depth,- 

( ■ 

r-or each unit and sub-unit in the c;uidelinG Unit Ai\al]isis 
Krar^ework, surveyed poachers were^ asked to specify 'the cognitive level 
attained with their last grade 13 Biology class. Tlie results are 
presenteo in column 2 of the survey Instrument^ which shows the frequency 
and percen^iage of response^^ on Ltems AO. 1-40.47, beginning on page 82 in 
A>pendiK A. Ttiis information is summarized below in Table 8. 

There are tio striking differences among guideline units in the 
cognitive levels teachers think they achieve during instruction. 
Units 1 and 7 show the lowest level of achievement, with approximately 
Uiy/ of the teacfujrs achlevin)^ higher cognitive levels. Approximately 
60a of the teaciiers reportedly adiieve higher cognitive levels in 
Unit 2 and Uni t 3(A) . 

Much of the variat^Lon in cognitive level achievement for units can 
be acc ounteci for bv the. amount of time spent on each unit. Teachers 
report that a higher cognitive level has been attained by their 
students in units on wh l . li they have spent more time. For instance, 
teachers spent 36% of their/'time on Zoology, and 68%^^pX--t4ies^^ 
expect their students to achieve higher cogni t ij^^er^eve Is^fn Zoology. 
Correspondingly, lower cognit ive levels are ^^ected by more teachers 
in units where they spend little time. 1^ or/example , 61% of teachers . 



expect their HLudents to havO .iltalncd lower cognJMvL" levels In 
Evolution, where only ''4%-of teacher time way wpent. ^\ poasihle 
liA^ons latency In tlils trend appears In Unit 4, witli a '>«<er vs. higher 
cognitive lavel ratio of about 1:1, even tliough teacliers spent only 
27% of their course time on this unit. 

Overall, teachers claim to spend close to 60% of their time 
achieving higfier cognitive levels, a figure which is str^.kingly at 
odds with the cognitive level balance in YUBAT. Teachers report that 
ciose to 20% of course time is spent on synthesis and another 7% on 
evaluation. 
• ^rdturse Chcxracteri tU-icr, 

Data .on this section are presented in Appendix A. Course 
characteristlcs^are presented under the headings of goals, Course 
development, prerequisites, resources, and evaluation. Survey 
instrument item numbers for each of these headings are listed in Table 2 
and appear below in parenthesis. 

Goals: Teachers believe their students should develop an attitude 
ot scientific inquiry (12.1) and an understanding of scientific method- 
ology. (12.2). Half or r„ore of the- teachers noted each pt the five 
listed inquiry skills as of either "considerable" or "a great deal" of 
ihportVnce (12.3.1 - 12.3.5). Skills aiding inquiry are also highly 
rated by teachers. Sixty-eight per cent of the teachers valued the 
student's capability in using a variety of laboratory equipment 
"considerably" or "a great deal" (12.8). In the same categories 68% 
also faif^urt^J the .student's becoming 'able to utilize a variety of 
laboratory procedures, texts, and techniques 9). Familiarity with 

use'^f the microscope was an aim rated very highly by 82% of the 
respondents. " . ■ ^ 

tLb reading by students of specialized research and layman journals 
in blcilogy was not highly valued. The majority of responses fell in the 
."not It all" to "somewha,t" categories: layman journals -;65% (12.12); 
specialized research Journals - 91%<12.13); and resear ch "papers - 83% 
(12.14). Opinion on the point that students "should be able to write a 
discursive account of a problem in an area of biology" is modally 
represented under "considerably," at 34% (12.17). This form of 
expressing biological knowledge is considerably different from the 
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Soinnary oL Cognitivii LuvuL i:rnj^)li ■ iL-i m CA)..ii.r i nst rucL ion 



Cognitive Level 
(i. Respondent s) 



C ou r- s i» i'l i s 
{ (Vnirsc Ti mo) 



Lower 
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l4 

.H 
















Application ^ 






Content Area 


Knowledge 


Understand: 


o 

•H 
4 ^ 

( ) 
■H 

r-4 

a. 


■ '-^ 

4| 


o 

4J 

rrt 
1 t^-" 
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1. of 
Tiint- 


c'our.se 
Jpen t 


'Knowledge 


Understand] 


Synthesis 


Evaluation 
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Cells 
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Unit 3: 


























Organisms 
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(A) Zoology 
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2. 5 


9 .0 


12.2 


9.0 


3.2 


(B) Botany 


20 
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12 




14 




2 . L. 


4 . 3 


4. 4 


1.6 


0.1 


Unit 4: 


























Classi f ication 


i2 
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r- U .6 


0.4 


0.7 


.0.2 
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Un it 5 : 
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I n t e r d e pe n dc n c G 
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15 
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1.4 


2.3 


2.2 


1.2 
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Unit 6: 


























Heredity 
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16 
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13 
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1.6 
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4.6 


2.1 
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Unit 7:- 














i 












Evolution 


^ ' i 


3 7 


2 L 


18 


1 


4 


i 


1 .0 


1.5 


0.8 


0.7 


.04 














Gub- 


\ 

•Total : 


13.7 


27.6 


32 . 4 


19.9 

1 


6.5 






1 










Total : 




41. 


3 


58.8 



The average percentage of teachers for each cognitive level LTnit entry 
xs a simple average of the suh-unit percentages. iSo^ Api^endix A.) 

2 . ' 

Lowea: and higher cognitive level are specified by definition B, Table 5. 

3 ' 

Since Table 6 duimons trailed Lhat tht^ two methods of calculating percent time 

given to each unit did not yield signifi .^^.tly different results, only 
one method of calculation is used. The % of Course Time Spent entries 
ar'e calculated by nultipxvii.g tlie Bnso A data In Table 6 by a factor 
of 1.1 to bring tlie total to 100/;. 

4 

The course emphasi-S on each cognitive level is found by multiplying the 
percent respondents for each cognitive level by the % of Course Time 
Spent. 
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piult Iple-rholre torni dlcLatod In YHBAr. The ck'Vtvl opnienl of h 1 gher-ordcr 
cognitive skills is valued positively as well* For instance*, "somewhat*' 
and "cons Ich'rably" account for 61'^ <^r the responses rolatlnp. to 
•*appllcat Ions of the principles of biology" (12.4). Furthermore, 57% 
of the esponseB fall in these categories In relation to the '^historical 
development of the ideas and concepts of biology" (12.5), 

Course Develo ' -l ent : The factors which were of "considerable" 
Influence* in teacher course development are the subject matter 
backgrounds of students (9.2) » Circular HSl (9.5), and the grade 13 
Biology curriculum guideline (9.6). Those with "somewhat" of an 
influence were interests of students (9.1), courses taken currently by 
students (9.3), information on future courses, programs, and career 
choices of students (9.4), the teachers' special interests or trainings 
(9.8), and the content and approach of principal texts (9.9). ^ 
Considerations which had very little Influence on teachers' course 
development were the course outline assigned to them (9.7), and YUBAT 
(9.10). Thus, teachers claim their courses are built mainly around 
their students and what the Ministry authorizes. Other concerns taken 
into account are their own interests and available resources. They 
reportedly resist external Influences. There is considerable variation 
in individual teacher responses, and each factor was noted by some 
teachers as having no influence and, with the exception of YUBAT, by 
other teachers as having a great deal of influence. 

Pr erequisites : Eighty per cent of the teachers claim that the 
reason thev occasionally pay scant attention to some grade 13 guideline 
units is that the material is covered in other courses (41). Therefore, 
it is not surprising to find that for 99% of tHe teachers, prerequisites 
or corequisites are strongly recommended for students taking grade 13 
Biology (10). Chemistry was the most frequently mentioned co- or 
prerequisite (81"0 , followed by Biology <60%) and General Science (27%), 
Very few teachers, less than 6%, required any 6ne of Physics, Mathematics 
or Biochemistry. 

Resources : Textbooks are the main course resource (13.1) and are 
used "considerably" or "a great deal" by 767. of the respondents. Of the 
three main texts analvsed by the .^tudy (see section on representative 
textbooks) nine teachers use Penury and Waern, ^hree teachers use Moore 
ai. ' (BSCS Yellow), and 35 teachers use Galbraith and Wilson. 



Of the other texts used, Kimball was the choice of 34 teachers and BSCS 
Blue was identified by seven teachers (14). 

Textbooks are supplemented to a considerable or- greater extent by 
other textual material by 57% of the teachers (13.2); by mimeographed 
notes by 38% of the teachers (13.3); by reference books, dictionaries, 
ency-lc^pedias , and journals by 37% of the teachers (13.4); and by 
aud -visual aids by 42% of the teachfirs (13 . 7) . . Laboratory and/or 
computer equipmc is similarly noted by 32% of the teachers (13.6). 
The least used resource was ''individualized learning packages," with 
''not at all" as the modal choice by 47% (13.5) of the teachers. 

Evaluation: The majority of teachers do not favour individualized 
student progress, with 30% choosing "not at all" and 33% choosing "a 
little'' (.15)* Most of the remainder, 32%, are in the "somewhat" 
category. This may Increase the possibility for students to do well on 
YUBAT, as the Test is a one-chance, one--mark situation. Students 
progressing at their own rates would likely have more than one chance 
to be assessed prior to a mark being assigned. These students might 
find the YUBAT testing situation somewhat Intimidating. 

. Excluding from the count six teachers in whose schools there is no 
final exam as a school policy, 54% of teachers say that it is "possible 
for students to be exempt from writing the final examination in grade 
13 Biology on Dhe basis of term work," whereas 37% say this is not 
possible (16). The main basis for this exemption is "written tests," 
at oral and written tests are used by 11% of the teachers and 3% 

use the students' researcli program performance (17). From this evidence 
it would appear that teachers emphasize formal testing and that 
student., should, in general, be reasonably well prepared for the writhing 
of YUBAT. 

When teachers were asked to break doi/n the components of the 
students' final mark (19), final examinations were the largest component 
(19.1). Still, only 29% of the teachers used the exam for over 60% of 
the final mark . ^ Most teachers assigned over 20% of the final mark to 
each of final examinations (19,1), mid-term examinations (19.2), and 
other written tests (.19.3). About 20% of the teachers used student 
papers to' assign 20% oi* more of the final mark. Once thece factors are 
accounted for, however, there is very little other influence on the 
students*^ final grade, including oral tests (19.4), student projects 
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(19.6), group work (19.7), problems and exercises (19.9), laboratory 
and/or class participation (19.10), effort (19.11), attendance (19.12), 
and other (19. 13) . 

THE CONTENT OF REPRESENTATIVE BIOLOGY TEXTBOOKS 
Guideline Unit Emphasis of Textbooks ' 

The content of each of the three textbooks analysed with the 
Guideline Unit Analysis Framework is presented in Appendix Table 6. As 
in other applications of the Framework, categories were added to permit 
a complete content classif'ication . Results are summarized below in 
Table 9. 

TABLE 9 

Summary of Guideline Unit Emphasis in Three Textbooks: 

Percentage Page Count 

Con tent Areas Penny & Waern Galbraith & Wilson Moore et at - 

' ^ % ^ % 

Unit 1: 

Characteristics of 

Living Things 8 11 18 

Unit 2: 

Cells ^ 20 11 lA 

Unit 3: 

Organisms /' 

(A) Zoology 22 . 27 21 

(B) Botany 1^ 

38 48 30 

Unit 4: 

Classification ' 9 . 3 1 

Unit 5: 

Interdependence , .7 11 • 12 

Unit 6: 

Heredity ' 8 7 11 

Unit 7: 

Evolution -8 7 1^ 



All three books stress the study of Organisms; a little less 
than a third of the Moore book and about a half of the Galbraith and 
*ilson text focus on this unit. 
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Cells are the second most emphasized -unit in Penny and Waern, and 
for Moore it is the Characteristics of Living Things, while Galbraith 
and Wilson give equal time to Characteristics of Living Things, Cells, 
and Interdependence. 

With the exception of Classification, which it barely emphasizes, 
Moore more nearly balances its treatment of the guideline units than do 
the other two texts. Penny and Waern and Galbraith and Wilsbn are 

ii 

fairly similar in their text treatments of guideline units, wl)ile Moore 
tends to vary, especially in its treatment of Organisms, Classification, 
the Characteristics of Living Things, and Evolution. 

Selected Content E^nphases of Textbooks 

The calculation of the six selected -content emphases in each of 
the three textbooks Is presented in Appendix B. The results are 
summarized b^low in Table LO. 



TABLE 10 

Summary of Selected Content Emphases in Three Textbooks: 

Percentage Page Count 



Content Emphasis 


Penny & Waern 


Galbraith & Wilson 


Moore et al. 




(%) 




(%) 


Biochemis t ry 


29 


22 


19 


Ratio of Zoology tc^ 
Botany 


1:1 


1:1 


2:1 


Genetics 


8 


7 


11 


Scienti f Lc 
Method 


low 


moderate 


high 


Ecology 


7 


11 


12 


Homeostasis 


0 


2 


1 



Penny and Waern is the most Biochemistry oriented text and Moore 
the least. Moore has about twice as much emphasis on Zoology as on 
Botany, while the other two books only slightly emphasize Zoology over 
Botany. The textbooks are more or less similar in their treatment of 
Genetics and of Homeostasis. Homeostasis has a low overall emphas is in 
all three books. Moore's is the only one of the books to have a high 
emphasis on Scientific Method. This book has the most emphasis of the 
three on Ecology. 



YUBAT COMPARED WITH COURSES OF STUDY AND TEXTBOOKS 

The first research task was to examine and assess YUBAT in the . 
light of the provincial grade 13 Biology curriculum guideline, represen- 
tative courses of study, and representative textbooks. Our discussion is 
or zed according to the relative emphasis in all^"^ tl>gs^ on guideline 
units, selected content emphasis, and cognitive level of achievement. 

GicLdeli-ne Unit Emphasis 

The emphasis on guideline units in YUBAT compared with the teachers' 
courses of stu dy and with the three textbooks is summarized in Table 11. 

TABLE 11 

i 

Summary Comparison of Guideline Unit Emphasis 
in YUBAT, Courses of Study, and Textbooks 












% 


% 


% 


% 


% 


Unit 


1 : 


Characteris tics 
Living Things 


of 


2 


5. 


8 


11 


18 


Unit 


2: 


Cells 




24 ' 




20 


11 


14 


Unit 


3: 


Organisms 

(A) Zoology 

(B) Botany 




31 
10 


33 
13 


22 . 
16 


27 
21 


21 
9 


Unit 


4: 


Class if icat ion 




6 


2 


9 


3 


1 


Unit 


5: 


Inte rdependence 




8 


7 


7 


11 


12 


Unit 


6: 


Heredity 




13 


12 


8 


7 


11 


Unit 


7: 


Evolut ion 




6 




8. 


7 


14 








Totals : 


100 


91 


100 


100 


100 



See Appendix Table 1. 

'See Appendix Table 4. 

'see Appendix Table 6. 

^See Appendix Table 6. 

^See Appendix Table 6. 



ERIC 



4. 



YUBAT and Courses of Study ; It appears that with the exception of 
the study of Cells, YUBAT items are concentrated in the same content 
areas and in closely the same proportions as is grade 13 course time. 
Teachers do not emphasize the study of Cells quite as much as does 
YUBAT, and there is also some indication that Classification is in 
a similar position. Nevertheless, the striking feature of the 
comparison is that YUBAT closely fits teacher program emphasis on 
Ministry guideline units, 

YUBAT and Textbooks : There is variation from book to book, and 
partly as a result of this the comparison of textbooks with YUBAT is not 
as clear as it was with teacher programs, where variation was obscured by 
averaging all program data. Nevertheless the overall impression is that 
two of the textbooks are closely related to the YUBAT emphasis on guide- 
line units. The textbooks have considerably more emphasis on the Charac- 
teristics of L iving Things . Two of them have less emphasis than YUBAT 
on cells and Classification and they all have somewhat less emphasis on 
Organisms. Penny and Waeni is the most similar in emphasis to YUBAT and 
Moore et at. the least, 

YUBAT, Courses of Study, and Textbooks On balance there is a great 
deal of similarity among YUBAT, the courses of study, and two of the 
textbooks in their emphasis on Ministry of Education guideline units. 
With the possible exception of YUBAT* s high emphasis on Cells there are 
no striJcing differences between YUBAT, the courses, and two of the text- 
books. It should be noted that the grade 13 Biology guideline units are 
not given a balanced treatment in YUBAT, courses of study, and textbooks. 
The guid^lind does not specify what relative emphasis the units should 
achieVe, and it Lb therefore impossible to jud.-^e whether the im- 
balance is a matter of concern from the point o£ view of policy. 

We noted one other overall discrepancy with the guideline during 
our study. In order to classify items, course content, and pages pro- 
perly, it was necessary to. add categories. Table 12 summarizes the per- 
centage of content ^covered by our added categories. 

From Table 12 it can be seen that from a third to a halt" of our 
classifications were made by categories added to the guideline. YUBAT, 
the courses of study, and two of the textbooks have about 30% more sub- 
unit topics than are specified in the Biology 13 guideline. Moore et at. 
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TABLE 12 

Content Additions to Guideline Units for Complete Classification of Items 
Material Analysed ' ^ 



YUBAT 

Courses of Study 
Te3ftbodks : 



Penny and Waern 
Galbraith and Wilson 
Moore et al. 



32 
31 

26 
32 
50 



:'v^e textbook which differs significantly in that 50% of 



is, again, the^^^e texl 

its content is no^ listed in the guideline. Since grade 13 Biology^ 
almost always has prerequisites, these added categories are perhaps not 
surprising; students may have already covered the added categories in 
earlier grades. 

Selected Content Emphases 

Ihe relative emphasis on the six selected content areas in YUBAT 
compared with the teachers' courses of study and with the three text- 
books is summarized in Table 13. 

TABLE 13 

y Summary Comparison of Selected Content Emphases 

/ in YUBAT, Courses of Study, and Textbooks 



Content Emphasis 
Biochemistry 

Ratio of Zoology to Botany 
Genetics 

Scientific MetHod 

Ecology 

Homeostasis 
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See Appendix Table 3. 
'See Appendix Table 4. 
*See Table 10. 
*See Table 10- 
^See Table 10. 
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YUBAT and Courses of Study : In g^eral YUBAT shows a similar pat- 
tern of emphasis to the teachers' courses of study. Both are high on 
Biochemistry, both exhibit about the same emphases on Genetics and about 
the -.Line ratio- of Zoology to Botany, and both have a low emphasis on 
Scientific Method, Ecology, and Homeostasis. However, even though 
the balance is similar there are certain notable differences. YUBAT 
has more emphasis on Biochemistry, Scientific Method, and Homeo- 
stasis and J-ess emphasis on Ecology than do the teachers' courses of 
study. It would appear that the emphasis, on Biochemistry in YUBAT 
is excessive and that the extra YUBAT emphasis on Scientific Method 
and Homeostasis is desirabJe. The teachers' courses of study seem 
excessively low in these latter two areas. However, it is entirely- 
possible that the data collection procedure was not sensitive to those 
two areas and that courses actually have more emphasis on them than 
is shown. It should also be noted that teachers report that these 
areas are covered in prerequisite courses - 

YUbXt and Textbooks : Again, YUBAT shows a similar pattern of 
emphasis ta the textbooks. Biochemistry, Genetics, and Homeostasis 
and Zoology compared to Botany are emphasized more h'eavily in YUBAT 
than in any of the three textbooks, while Ecology shows less emphasis 
in YUBAT. It is difficult to directly compare YUBAT with the textbooks 
for Scientific Method. However, it would appear that Moore et at. 
has a significantly greater emphasis than YUBAT. Overall Moore et at. 
is, again, 'the textbook least similar to YUBAT on the six content 
emphases, while Penny and Waem appears to be most similar. 

YUBAT, Courses of> Study^ and Textbooks : On balance there is a 
great deal of similarity in emphasis among YUBAT, the courses of. study, 
and two of the textbooks. There are, of course, differences. YUBAT 
.stresses Biochemistry, Zoology over Botany, and Homeostasis more than 
do the courses and textbooks, but YUBAT has less emphasis on Ecology. 
With the exception of the Moore et at. textbook. Scientific Method 
is not heavily emphasized. 

Cognitive -Level Emphaeia 

The cognitive level of YUBAT itemF compared with the cognitive 
level achieved in courses of study is summarized in Table 14. 
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TABLE 14 

.N umma ry Comparison 'of Cognitive Levels Emphasis 
in YUBAT and Courses of Study 



Cognitive Level 

Evaluation 
Synthesis 
Applicat ion 
Unders tanding _ " 
Knowledge 




t 

Courses of Study 




See Table 5. 
^See Table 8, 



YUBAT and Courses of Study ; The cognitive l.evel of YUBAT is strik- 
ingly loweV than the level teachers reportedly achieve in. their teach- 
ing. Eighty-two percent of YUBAT items tesft lower cognitive processes, 
while teachers repcirt that only 42% of their teaching is aimed at this 
level. According to the teachers their teaching is reasonably well 
balanced cognitively, with most emphasis on the process of application. 

These striking differences should, hxDwever, be treated cautiously. 
Given the teachers' reported satiaj^cti^n with t^e various components 
of the Test, it would appear that teachers did not detect the sharp 
discrepancy between YUBAT and their own teaching. It may, in fact, be 
the case that teachers "interpreted the cognitive levels- somewhat 
differently than was intended by the researchers. If this is the case, 
it is possib le that thel^teachers ' pro gr ami wouIdT not show as mucfi highe 
order emphasis as reported. Without further validation research on the 
use of cognitive level tenns this question cannot be settled. 

While the* guideline does not specify cognitive levels precisely 
as defined in this study, it is our strong impression from reading the . 
guideline that the policy intention aims at cognitive levels higher 
than those tested in YUBAT. 
TEACHEE USER OPINION 

Data for this section are presented in the survey instrument. 
Frequency and Percentage of Responses, located in Appendix A. Teacher 
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user opinion is summarized in the fiye sections helow. Survey instru- 
ment item numbers for each of these sections are listed in Table 2 and 
appear below in parenthesis. 

Teacher Perceptions of the Inftuenae of 
YUBAT on Their ^ Grade 13 Biology Programs 

A somewhat surprising 23% of the teachers indicated-that YUBAT had 
some influence on their teaching (9.10). One teacher rated the 
influence as considerable. Twelve percent of these teachers rated 
YUBAT as only having a. little influence and 77% indicated it had no 
influence at all. The Ministry of Education Biology Curriculum Guide- 
line for 1969 was rated as having the highest influence C9.6) followed' 
by Circular KSl (9.5). In a related ques tion where teachers were 
asked to indicate the importance of various reasons for using YUBAT, 
40% of the teacPiers indicated that YUBAT could help them plan their 
course (35.8), anu 61% of the teachers felt that it could serve to iden- 
tify strengths and weaknesses in their grade 13 Biology course (35.10). 
Interestingly, while only 5% thought that it would be of considerable or 
greater help in the planning of their course, 19% felt that.it would be 
a considerable or greater help in identifying weaknesses in their course 

Even though teachers reported YUBAT as having a fairly high level 
of influence n the teaching of their course, they reported little in 
the way of special preparation of students for the Test. Only 12% of 
the teachers indicated that they occasionally made an effort, to pre- 
pare students specifically for writing YUBAT (23), and only 8% of the 
teachers indicated they had conducted a special class to prepare stu- 
dents for YUBAT- (24) A smaller groupd.ng, 7%, reported, coachin^^peiiifi 

students for YUBAT (25). Furthermore, it would appear that neither 
principals, department heads, nor students request changes in teaching 
method (36.1, 37.1), content (36.2, 37.2), or method of student assess- 
ment (36.3, 37.3). Oni>r"4% of the teacliers indicated that students 
had requested a change in course iontent (37.2) and only 3% indicated 
that th.e principal or department head had requested any change in con- 
tent or method of assessment (36.2, 36.3). However, 18% of the 
teachers indicated that they had used YUBAT items in their own grade 
13 Biology testing program (38) . ^ • ' 

The picture changes somewhat when teachers were asked if they 



would change their program if they found that a standardized achievement 
test used for admission at one or more universities differed in emphasis 
from their own grade 13 Biology course C21). While 5A% of the teachers 
indicated that the standardized achievement test would have no influence 
on their teaching method (21.1) and 64% indicated^o notable influence - 
^on their method of student assessment (21.3), ©nly 19% indicated that 
they would no'i^ change the content of their course ^21.1). 

In summary it would appear that teachers are less than anxious 
to modify their programs on the basis of achievement tests. T^hey are most 
likely to be influenced in content areas, less so in teaching method, 
and still less in their method of assessment. The majority of teachers, 
• 61%, however, feel that students gain educational benefit from taking 
standardized tests (22). .j 

Teacher Peraeptivns of the Influence 

of YUBAT on Students ' . • • ' 

According to teacher .responses , students indicated a fair amount 
of enthusiasm for taking YUBAT (.32). Only 12% of the teachers indi- 
cated that studen'-s showed no enthusiasm for the Test and 19% reported 
considerable or higher enthusiasm on the part of their students. On 
the other hand^ 20% of the teachers felt that when s tudents 'received 
their scores, they were negatively influenced (33). This is counter- 
balanced to an extent by the fact that 33% of the teachers felt their • 
students were , positively influenced, while the remaining A7% felt there 
was no influence, upon receiving their test scores. Only 8% of the 
teachers thought that their s tudents ' interes ts in pursuing further 
studies in Biology were negatively influenced by writing the Tesm, ^nd 
,14% felt the students were positively influenced (34). It is worth 
noting that tlie teachers are almost certainly responding having in mind 
the small and select group of students who' actually took the Test. 

The majority of teaciiers, 61%, felt that students gain educational 
benefit from being reqioired to take s tandardized ^tes ts . A total of 
52% of teachers felt that in the awarding of final marks for grade 13 
Biology there should be a change in current practices, either tpward a 
voluntary test sucli as YUBAT, 32%, or toward required use .f ah external 
test such a-i YL^AT, 20% (30). Either there was some inconsistency 
on the part of some of the teachers on these two questions, or, more . 
likely, teachers probably feel there is some value in standardized 
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testing apart from the question of educational benefits for students. 
Teacher Satisfaction with YUBAT ^ 

Teacher satisfaction with YUBAT isj divided into four parts — Test 
characteristics, the Test as a measure student achievement, the Test 
as a measure of teacher effectiveness, an^ the Test as a measure of the 
school>Is program in Biology. 

Overall, teachers appear to be fairly satisfied with YUBAT (26). 
Half of the teachers rated their satisfaction with the Test as fair or 
poor \ half as good or better (26). The highest level of satisfaction 
was with the multiple-choice format (2 7). About 20% of the teachers, those 
rating their satisfaction either fair or poor, preferred some other item 
format. ' Teachers were least satisfied with the time of year at which the 
Test was administered (27. A).. Teaclier notes attached to the response 
forms 'suggest that the Test came too late in the year for teachers on a 
semester system who tauglit a fall program, and too early in the year for 
teachers whose course was running in the spring. Over 50% of the teachers 
thought the choice of items was either fair or poor (27.2). But this im- 
plied criticism of the Test did not show up when teachers were asked to 
rate their satisfaction with the level of difficulty (27.5), test item 
detail (27.6), and the level and amount of concepts, theories, and prin- 
ciples tested (27.7). Fo^ the difficulty, detail, and conceptual content, 
teachers' responses were reasonably evenly distributed across the five res- 
ponse categories with the modal response in each 'case being "good". 

Teachers appeared to be reasonably satis fied, with YUBAT 's capacity to 
measure student aciiievement in biological content (27.8^1), research - skills 
in biology (27*8.2), understanding of biology (27. 8. 3):, ttie application 
of biological principles (27.8.4), and the ability to * inves tigate and 
generalize about a wide range of biological problems (27.8.7). Teachers 
were somewhat less satisfied with the Test's capability to measure a 
student's achievement in synthesizing knowledge for an understanding of 
the whole of biology (27.8,5). They were ^issatisfied as well with the 
potential of YUBAT to evaluate principles, applications, limitations, and 
research procedures of biological knowledge C27.8.6). It is difficult to 
understand how teachers could be satisfied with the Test's potential to 
indicate student achievement in research skills in biology (27.8.2) or to 
investigate and geneialize about a wide range of biological problems 
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(27.8.7) since, as was shown in the analysis of YUBAT , these items are 
nominally tested. The implication is that these areas are not a signifi- 
cant part of teachers' programs although, as shown earlier, teachers rate 
these as ^ignificdnt goals for their programs. 

Teachers were least satisfied with the Test's ability to measure 
teacher effectiveness (27.9) and they als(o exhibited- low satisfaction 
with- the Test's ability to measure a school's program in Biology (27.10). 
[t should be borne in mind, however, that the data on teacher satisfac- 
tion would suggest that whi le -teaciiers are not overly enthusiastic about 
YUBAT, they do indicate a reasonably positive stance towards standardized 
testing in Biology. This might suggest that if the Test were carefully 
prepared anid administered to reflect teacJier programs and teaclie.r sche- 
dules more accurateLy, tL-achcrs might be radre willing to consider 
standardized tests to be of value in indicating teacher effectiveness 
or to be useful as a raeariure of scliool program. The investigators were 
somewhat surprised that only 45% of the teachers rated themselves as 
being poorly satisfied with the Test as a measure of teacher effectiveness, 
and 40% tor the Test as a measure of school program. It is possible 
that if the lest were improved there would be no serious objection from 
teachers to the use of the Test for these two purposes. It should be 
noted, however, that only 16% of the teachers thought that YUBAT should 
be used with all students 02 8). Most thought the Test should be used on 
a voluntary basis, and 8% of the teachers thought that the Test should 
not be used at all. It is worth noting the teachers were consistent on 
two correlated items on this point (28 and 30) . 

TeacJ-icr Vijeus on the .-'q plioatioii of YUBAT 

Most teachers do not think that YUBAT should be used for axl grade 
13 students (28 and 29).- This view is not restricted to YUBAT but 
applies to testing in general (30). About half the teachers felt that 
there should be no ciiange in current testing practices and, only 20% 
thought that there should be a required use of an external test such 
as YUBAT. About a third of the teachers felt that it would be useful 
to have an external test sucli as" YUBAT for use on a voluntary basis (30). 
Approximately 80% of the teaclitrs felt that YUBAT should be used only 
voluntarily (28, 29) . 
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Teadiev Views an Standardized Testiyig 'in General 

This section summarizes data which have been discussed in various 
of the areas described above. About 60% of the teachers feel \\\at 
students benefit from the taking of standardized tests (22), At the 
same time 47% of the teachers feel there should be no change in current 
testing practices (30). Presumably the discrepancy is accounted for 
by the fact that teachers may use some standardized tests or sections 
of tests in their own testing programs. Only 20% of the teachers feel 
thd're should be required u3e of an external test to provide all or 
part of a grade 13 Biology mark. When teachers were asked what they 
believed would be the influence of a standardized achievement test on 
their own programs, the area they felt to be most likely affected was 
program content (21,2)', Over half of the teachers felt that it would 
not affect their teaching method (21,2) nor their method of student 
assessment (21*3). Ctill, it is worth noting that the other half of 
the teaching population who would be affected represents a rather^sig- 
nificant figure. When teachers were asked if they had actually ever 
modified their program as a result of standardized tests, far few^r 
teachers gave positive responses (20.1, 20,2, 20.3), Content still 
remained the item most affected (20,1). Presumably, many 'of these 
teachers had not taught under a system of external examinations, ^ 

When teachers were asked who they felt should prepare an external- 
exam if one were to be developed (31) , by far the highest percentage 
of teachers, about two-thirds ^ preferred a joint development team of 
teachers. Ministry of Education personnel , and facult^^ fro"^ university 
departments of Biology, However, about one-fifth of the teachers felt 
that a joint teacher-university committee would be the best way to 
develop the test. This, of course, was the procedure followed with 
YUBAT, although it is our impression that the York University staff 
had the major influence over YUBAT 's development, 

ACHIEVEMENT JF YuFAT Ai:-^1S 

York * LMi vei'si trj Facrulty Opin^o^i 

York University Aims : The aims of YUBAT as seen by York University 
personnel in their files and in interviews are presented in Appendix 
Table 7, This information is summarized in the form of the following 
seven aims: 
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1. influence grade 13 Biology curriculum to provide greater 
uniformity among schools; 

2. identify possible students for York; 

3. allow exemptions from parts of York Biology courses for 
exceptional students; 

A. improve the general visibility of York science in schools; 

5. help teachers assess their own effectiveness in Biology 
teaching; 

6. permit recognition of outstanding actiievement by students; 

7. provide some liaison between York and the high schools. 
Interview Results : The results of an interview with Dr. Davey to 

determine, in his view, how well the seven aims were being achieved are 
presented below organized according to each aim. 

1. Influence grade 13 Biology curriculum to provide greater 
uniformity among schools. 

Dr. Dave- said that he does not really know how well this aim has 
been achieved because York has no record of which items are done well 
by students from ^at. scliools. Therefore, he cannot identify any 
commonality among particular school Biology curricula. He went on to 
say he hoped that teachers were not teaching toward YUBAT. He said he 
wanted a common core in grade 13 Biology but it did not matter to him 
what composed the core. He admitted to some chagrin about this core 
because at a meeting of Ontario Chairmen of University Biology Depart- 
ments his colleagues saw no necessary relationship between grade 13 
Biology and university Biology. 

2. Identify possible students for York. 

Dr. Davey said that although this may have been an aim early in 
the YUBAT program it was not an aim now. In fact, he has not made any 
attempt to track YUBAT prize-winners who may be at York. 

3. Allow exemptions from, parts of York courses for exceptional 
students. 

Dr. Davey said that no advanced standing had been granted so far. 
'•mis has been' due partly to York's inability to identify a section of 
their Biology program that matched the YUBAT content. However, this 
kind of exemption is still a possibility. 

A. Improve the general visibility of York science in schools. 

Dr. Davey noted that York University still has an image problem. 



.5. Help teachers assess their own effectiveness in Biology 
teaching . 

Dr. Davey said that he does not know how well this is being 
achieved. H« does not meet that large a sample of teachers-users. He 
said, furthermore, that there has been modest pressure from teacher- 
users, which York has resisted, for York to provide comparison informa- 
tion. He said that he refuses to collect "school X vs. school Y" data. 
He noted that such comparison has little value because teachers use 
different bases for selecting students to write YUBAT. 

6. Permit recognition of outstanding achievement by students - 
I According to Dr. Davey this aim has been achieved. 

7. Provide some liaison between York and the high schools. 
Dr. Davey said that although this is low on his list of 

priorities^ some success has occurred in this area. 

In summary, no attempt has been made to determine the achievement 
of some of the aims and others appear not to have been met. The main 
exception is the aim of permitting recognition of outstanding achieve- 
ment by grade 13 Biology students. 

Teacher Members of YUBAT Dez'^elopment Committee 

The interviews wi t !i the original teacher members of the YUBAT 

development committee ar^- summarized below according to the interview 

questions. A reader will notice that there was considerable diversity 

of opinion among those interviewed. The diversity of responses was 

seen as consistent with the wide variety of reasons for using the Test 

evident in the $urvey instrument responses (items 35.1-35.17). Detailed 

reports of each interview are < ailable on request. 

(1) Whint were the reasons you had for getting involved in 
Initiating the Test? 

Three of the teachers wanted a vehicle to help select top 

Biology students. Their reasons varied: teachers A, B, and D wanted 

to provide more challenge for these students; teacher A also wanted to 

help students develop an awareness of what would be expected of them in 

university- level Biology. Two of the teachers (A and C) said they 

became involved in initiating the Test because they thought the Test 

would help a return to a province-wide uniform Biology curriculum. 

Teacher A said that the main beneficiary of uniform curriculum would be 

teachers, while teacher C thought it would be the universities. 



"(2) What goals did you anticipate would be achieved by the Test? 

Teacher members of the YUBAT development committee expected that 
two related goals would be achieved. Teachers A and B anticipated that 
the Test would shape thinking about what ought to be taught in senior 
Biology, and teacher C anticipated that the Test would be seen as a 
prototype for a province-wide external exam in grade 13 Biology. 
Teacher D also saw that the Test could influence the content of 
secondary school Biology curriculum, but, in contrast, he said this 
outcome would be undesirable. 

(3) Would you supply some details about how you used the Test? 
The teachers answered this question in terms of the basis on ■ 

which their students were selected to write the Test. While teachers 
A and C said about one-third of their grade 13 Biology students wrote 
YUBAT voluntarily, teacher B said that he administered the Test to less 
than 10% of his students. Teacher D administered^ YUBAT to the few 
students who volunteered. 

(4) For which cognitive skills^ were you testing? 

Opinion among the teachers differed on the level of cognitive 
skills for which YUBA, was L, l1 While teacher A said that higher- 

level cognitive skills v re he.' ' ernphasized, teachers B and^C thought 
the Test emphasiz .1 ^w, , 1. r cognitive skills\ Teacher D said YUBAT 
was intended to t.st t. a balance of higher and lower cognitive skills. 

(5) What Irs your muL .n .hour the success and/or failure of 
the Tes^" 

The Test was r.^-en by teacuers A, B, and D as successful in he"- 
ing them select top BioToev tudrnLs. ' Also, teacher A saw YUBAT as 
providing a fair way for competing for Biology entrance places at 
university. However, r^acher B had reservations about the validity and 
reliability of the Test, and in retrospect Teacher C did not like the 
multiple-choice format nor the time of school yea- that the Test is 
administered. Teacher C also thought YUBAT was a little too long. 



* "Higher" and "lower" cognitive levels as in definition B, Table 5. 
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(6) Has your use of the Test any implications for your own program 
Where implications were seen, they were significant, as they bring 

into question the reliability of YUBAT. Teacher B said students were 
alerted to what areas were being tested, and teacher C said that he used 
some of the YUBAT question items in his own tests. Teacher D said there 
were no implications for his program, and teacher A made no response to 
the question. 

(7) What are your general views about testing? 

Teacher A favoured external achievement testing in other subjects 
as well as in Biology, and teacher B favoured external achievement tests 
on a province-wide basis, but not for 100% of a student's final mark. 
Teacher C did not favour achievement tests using a multiple-choice 
format. Teacher D did not reply to the question, 

(8) Have you any other comme?nt5 to make? 

The other comments by the teachers took the form of recommendations 
Teachers B and C recommended creating an item bank, containing questions 
similar to the YUBAT items, from which Biology teachers could draw in 
developing their own classroom or school tests. However, teacher D did 
not favour^ such a question item bank and recommended, instead, a 
yearly revision of the Test with the revision committee being changed 
annually . 

Teacher Reaisona for Using YUBAT 

Data on this section are presentee^ in the survey instrument in 
A^ipendix A. Item numbers appear in parenthesis l^elow. 

Teach^ rs were given seventeen possible reasons for using YUBAT and 
asked Lo rate the degre*^ of importance they would attach to each. These 
seventeen reasons subdivided into reasons related to the student (35.1, 
.2, .3. .4, .6, .1], .12, .13, .14. .16): to the teacher (35,7); and to 
progra^i planning C^S.J, .8, .10, .15). 

All of the? reasons were picked by some of the teachers and, con- 
vi-rsely, every reason had a significant number teachers rating it as 
not important at all. None of rhe reasons was chosen by an overwhelm.ing 
number of teachers. The most significant reasons nad to do with 
students;. The most highly rattvi item was that the Tust provides a high 
level of cfiallenge to students (35.13). Generally speaking, the resultp 
would indicate somewhat lukewarm feelin^;s towards various reasons for 



using the Test. The modal response category throughout, with one 
exception (35.13), was "somewhat" or less. Still, with the exception 
of two items (35.2, 35.9) all reasons listed were rated by at least 
some teachers as being of a great deal of importance. Somewhat sur- 
prisingly, only 41% of the teachers thought that the Test was not at 
all important as an indicator of teacher competence. Fifty percent of 
the teachers indicated that one reason for using the Test was uo pave 
the way for a return >to province-wide Biology programs (35.15). 

The three reasons whose modal response was other than "not at all" 
were all student reasons and concerned measuring the level ^of achieve- 
ment for individual students (35.1), helping students gain a better 
understanding of their strengths and weaknesses (35. A) , and having 
a valid indicator of student learning (35.6). Over half of the teachers 
thought that it was not at all important to use the Test for helping 
guide students into posb-secondary programs (35.2), helping the teacher 
to plan her course (35.8), serving as a prototype for a return to 
^jrovince-wide exams (35.13), and gaining advanced standing in university 
(35.16). Many teachers saw no special reason for using the Test but 
saw no harm in its use (35.17). 

This somewhat lukewarm response is corroborated by the fact that 
Ul% of the teachers did not want a change in current testing practices 
and an additional 32% wanted a change only to the voluntary use of an 
external test such as YUBAT (30). Only 20% of the teachers thought 
there should be a return to the required use of external tests (30). 

''''':iciFAL A:iP ruPK^v r:'o^y nFFi^:\'':R opinion 

The principal and supervisory officer opinions are summarized 
belGv according to the two interview questions. Detailed accounts of 
eacl interview are available upon request. 

(1) How valuable, or otherwise, is YUBAT? 

Only two principals (B and C) had any knowledge of YUBAT. Both 
favoured external achievement testing for purposes of comparing student 
performance. Principals A and D did not support YUBAT or external 
achievement testing. Principals F and G had neither knowledge nor 
opinion about YUBAT. PrLncipal E favoured using YUBAT if his Biology 
specialist d»^ irtment head did so. 
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Four supervisory officers knew of YUBA!. Two (A and t) were 
guardedly in favour of it for diagnostic purposes, C was against both 
YUBAT and external achievement testing, D favoured use on an 
individual teapher basis. The remaining two (15 and E) had no opinions 
on YUBAT. 

(2) What is the potential value of YUBAT? 

Principal D did not f'avour any future use of external achievement 
testing. Principal A did not favour future use of YUBAT. The remaintng 
five supported externa] achievement testing for reasons mainly to do 
with comparing student, teacher, and program performance. The use of 
external achievement testing as a diganostic tool was mentioned by two 
principals and F) . 

Iff ' 

Supervisory officers A, B, and F viewed the continuing use of 
YUBAT and some form of general external achievement testing favourably; 
yet each of these attached a coridition. A saw a need for the measure- 
ment of process objectives, B wanLed an external achievement evaluation 
norm-referenced for his school board, and F did not want rigid test 
usage. Supervisory officers C, D, and E viewed YUBAT and widespread 
external achievement; testing negatively. C worried that Increased 
usage of YUBAT might be tli^ result of an oversimplified view of 
measurement and accountability; D worried about the general effect of 
testing procedures on curriculum; and E was concerned lest any external 
agency dictarie what would amount to a strait jacket for curriculum. 

To sum up, more supervisory officers than principals were aware of 

YUBAT. The supervisory officers differed on the Test's value. The 

principals viewed the Test positively. The supervisory officers were 

wary of external achievemc-nt testing generally. The principals 

appeared to favour snch testing. This contrast may be accounted fcr by 

the different primary concerns of the groups. The principals were 

basically concerned with knowing where their schools -:itood in relation 

to performance of students, teachers, and program. Tie supervisory 

officers seemed interested mainly in guarding the r ;^hts of their 

k 

particular bnnrds to meet their own needs. 

VoLuntapij Sour* 'es 

School BL-ard R esearch : The attitudes to YUBAT the schooi board 
research appeared markedly diffcL'ent. Tliis may be accountpd for by the 
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different concerns apparent in the research. Board A seemed more 
concerned for the consequences for students of using the Test. Board A 
schools were not teaching and would not teach in such a way that their 
students were well prepared for YUBAT . As a result their brighter 
students became discouraged when they did poorly on the Test. On the 
other hand. Board B schools, with two exceptions, appeared to have had 
as their maior concern the evaluation of Biology curricula. For them, 
an external achievement test for students (as curriculum products) 
appears to have constituted sufch a curriculum evaluation device. Hence 
the evident lack of concern in Board B for the potential of YUBAT to 
influence program. 

Biology Department Heads Meeting : Following are results from 
asking two questions at a meeting of Biology department heads. 

(1) How valuable, or otherwise, is YUBAT now? 

One head noted that as a measure of grade 13 Biology course content 
YUBAT is not very good, and that a y student in his school who did well 
on the Test had also taken grade 11 Biology. He said YUBAT was so 
difficult that students who saw the Test as a picture of university- 
It'vel Biology were discouraged about continuing in Biology at university. 
Another head added that students were deflated by the marks they 
received on the YUBAT. Furthermore, the Test came at an inappropriate 
time during the school year. YUBAT had several questions on Genetics, 
arid this was generally taught after the Test was administered. The 
heads cited the Waterloo Chemistry Test as excellent in comparison to 
YUBAT as far as being n ;ot> measure of grade 13 course content. 

(2) What is the potential value of YUBAT? 

The heads said YUBAT could have more potential if other universities" 
as well as York were to offer advanced placement for students performing " 
well on YUBAT. 

In summary, the general feeling among the group of Biology depart- 
ment heads was that YUBAT was of little current value. It was not a 
good measure of grade 13 content, and it tended to discourage students 
from undertaking further Biology studies. Future value of the Test was 
seen only in terms of advanced university placement for students 
performing well on the Test. 
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This study of the York. University Biology Achievement Test is summarized 
in terms of the four contracted tasks which specified the scope of the 
research. 

ASSESSMENT or^' YUBAT 
Tke Task 

The first task was to examine and assess the Test in comparison with 
the Ontario Department of Education Sic^o^^; Grade t3 (1969) curriculum 
guideline, with represent at ive grade 13 Biology courses of study, and 
with representative grade 13 Biology textbooks. i 

Methodology 

For purposes of comparison, the Biology guideline served as the 
assessment reference standard. Itie guideline specifies seven content 
units, three approaches to Biology, and to a certain extent the cogni- 
tive level of ,^oals to be achieved. The seven units are Characteristics 
of Living Things, Cells, Organisms (Zoology and Botany), Classification, 
Interdependence, Heredity, and Evolution. The s^ven units formed the 
framework for comparative analysis of YUBAT, courses of study, and 
textbooks. No attempt was made to compare bi.ological approaches, 
although si.x content emphases that tend to cut across the outline of 
units were selected for analysis and comparison of YUBAT, courses of 
study, and texts. The six emphases are Biochemistry, Zoology/Botany 
ratio. Gene tics , Scientific Method, Ecology, and Homeostasis. To 
compare the cognitive level of YU3AT items with the cognitive level of 
student achievement aimed at by te;id-.ers, a five-component grid was 
constructed based on Bloom's Taxonomy of Cognitive Objectives C1956). 
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The components of the grid are Knowledge, Understanding, Application, 
Synthesis, and Evaluation'. 

Information about representative courses of study was collected in 
two ways: in twelve printed course outlines solicited from teachers, and 
in Section III, Course Content, of a survey instrument received from 
67 teachers who had used YUBAT. 

Three representative textbooks were selocted in consultation with 
Biology Faculty of Education members at the University of Toronto from 
Circular hi Textbooks (1977). The authors of the three texts were 
Penny and Waem, Galbraith and Wilson, and Moore el al. 

With one exception, the seven content units, the six sel^ected con- 
tent emphases, and the five cognitive levels wfere used to classify each 
^UBAT item, the representative courses of study, and the representative 
textbooks. ^fhe exception was the cognitive levels of the textboo':s . 
This was not undertaken owing to the unpredictable variation among tea- 
chers in their cognitive level treatment of content material. The out- 
coyies of these classifications were compartid in summary tables. 

The reliability of YUBAT was estimated by appraising the develop- 
mental and post-test procedures used by York I niversity. Details abo'^it 
these procedures wer^ obtained from York University records and inter- 
views with York University Biology faculty members. The appraisal was 
made according to the technical recommendations for achievement tests 
of the Committee on Test Stcindards, AERA (1955). 

Findings 

The findings of the content unit comparison were that except for 
the study of Cells and to some extent Classification, YUBAT items are 
concentrated in the same content areas and in closely the same pro- 
portions as is grade 13 course time. It is apparent that YUBAT 
closely fits representative course of study emphasis on Ministry guide- 
line units. IVo of the textbooks. Penny and Waem, and Galbraith and 
Wilson, are closely related to YUBAT emphasis on guideline units. Tlie 
texts place considerably more emphasis on the Characteristics of Living 
Things. Two have less enphasis than YUBAT on Cells and Classification, 
and all have somewhat less emphasis on Organisms Penny and Waem is 
the nearest in emphasis to YUBAT, and Moore et al the most distant. On 
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balance there is a great deal of similarity among YUBAT, the courses of 
study, and two of the textbooks In their emphasis on Mlniotry of Education 
guideline units. 

The findings of the selected content emphases comparison are that 
YUBAT shows a pattern of emphasis similar to the courses of study and 
to the two texts Identified as similar above. There are differences. 
YUBAT stresses Biochemistry, Zoology over Botany, and Homeostasis more 
thein courses or textbooks, but YUBAT has less emphasis on Ecology. 
With the exception of the Moore et al> text, Scientific Method is 
not heavily emphasized. 

The findings of the cognitive level comparison are that YUBAT 
emphasizes much lower jevels than the levels teachers reportedly 
achieve in their teaching. Teachers report that 42% of their teaching 
is aimed at the knowledge and understanding levels, while 82% of YUBAT 
items test this level. Though the guideline does not specify cog- 
nitive levels precisely as defined in this study, the impression por- 
trayed in the g^.iideline is that higher cognitive levels ought to be 
achieved than are tested in YUBAT. 

The findings on the reliability of YUBAT are that Test aims need 
to be specified against which re lability and validity estimates can 
be made, thus astablishing a basis- for refinement of the Test. 

TEACHER OPINION 

The Task 

The second task was Co survey teacher opinion on the value of YUBAT, 
its influence on the curriculum, and its use in the schools. 

Methodology 

i.. formation was collected by a survey instrument circulated to all 
teachers who, according to York University records, had used the Test. 
Sixty-seven copies were returned. The teacher opinion topics in the 
instrument were: teacher perception of the Influence of YUBAT on their 
grade 13 Biology programs; teacher perception of the influence of YUBAT 
on students; teacher satisfaction with YUBAT; teacher views on the 
application of YUBAT; teacher views on standardized testing in general; 
and characteristics of teachers' program. Instrument question items 
were classified according to topic and sub-t6pic (see Table 2). The 
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data were analysed by computer, and sLmpLe frcquuncy ( D ond percentage 
of responaents (%) for each response cateRory were tabulated. 

Teacher opinion on the value of YUBAT r.a divided into four parts: ' 
Test characteristics, and the Test as a measure of s.udent achievement, 
of teacher effectiveness, and of the school's program in Biology. Over- 
all, teachers appear to be fairly satisfied with the Test, characteris- 
tics, such as the multiple-choice format, level of difficulty. Test 
item detail, and level and amount of concepts, theories, and principles 
tested. There was less satisfaction with the time of year the Test was 
administered. Teachers appear to be reasonably satisfied with YUBAT' s 
capacity to measure student achievement in biological content, research 
skills in biology, understanding of biology, api)lic-a,tion of biological 
principles, and ability to investigate and generalize about a wide 
range ot biological problems. Teachers were less satisfied with YUBAT's 
capacity to measure the ability to synthesize knowledge for an under- 
standing of the whole of biolonv. They were less satisfied as well 
with the potential of YUj?AT to evaluate principles, applications, 
limitations, and research procedures of biological knowledge. Teachers 
were of the opinion that students gain educational benefit from being 
required to take standardized tests. Teachers indicated that students 
showed a fair amount of enthusiasm for writing YUBAi-. Teachers were . 
least satisfied with the Test's capability to measure teacher effective- 
ness and they also indicated low satisfaction with the Test's strengths 
as a measure of a school's program in Biology. 

Teacher opinion about the influence of YUBAT on the curriculum was 
that the content of the curriculum was likelv to be influenced. 
However, little in the way of special preparation of students for the 
Test was likely. Teachiing methods were unlikely to be influenced, and 
assessment methods even less so. 

Teacher opinion about the use of YUBAT in the schools was that most 
teachers do not think YUBAT should be written by all grade 13 students. 
About a third of the teachers felt that it w-uld be useful to have an 
external test s' ch as YUBAT for use on a voluntary basis. Four-fifths 
of the teachers thought that YUBAT should be used only voluntarily. 
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ACHIEVEMENT OF XUBAT AIMS 
The Taak 

» 

The third task was to assess the extent to wlilch the aims of YUBAT 
are b«ing achieved. 

Methodology 

There was no definitive statement of YUBAT aims,- and no simple 
criterion for judging the extent to which the Test is achieving 
its purposes. Rather, information identifying possible reasons 
for using the Test was collected by interviewing the teachers and York 
University faculty who had developed the Test, and by analysing York 
University records of the Test development period. As well, questions 
35.1-35.17 of the survey instrument supplied information from teacher 
users. 
Findings 

In the York University records and the interviews with York Uni- 
versity faculty, seven aims were identified. Two were seen to have 
been accomplished: to permit recognition of outstanding achievement 
by grade 13 Biology students, and to establish liaison between York 
University and the schools. One has ceased to be an aim: to identify 
possible students for York University, Four aims generally have not 
been achieved: to ii:fluence grade 13 Biology curriculum to provide 
greater uniformity among schools, to allow exemption from parts of York 
University courses, to help teachers assess their effectiveness in 
teaching Biology, anc to improve the general visibility of York Univer- 
sity science programs in the schools. 

In the interviews with the teacher members of the YUBAT development 
committee two aims were identified. ^ One was believed to have been 
accomplished: to use the Test as a vehicle to select top Biology 
students. Teiadiers had no opinion about whether the second aim had 
been achieved: to shape thinking about what ought to be taught in 
senior Biology. 

Item 35 of the survey instrument solicited teacher user opinion . 
on three general reasons for using YUBAT relating Lo the student, to 
the teacher, and to program planning. Although the results indicate 
a somewhat lukewarm response toward various reasons for using the Test, 
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the most highly rated reason was chat YUBAT provides a high level of 
challenge to students. However, over half of the teachers felt the 
Test had no importance for helping guide students into post-secondary 
programs or to gain advanced admission to university. More than half 
the teachers thought the Test had some significance as an indicator 
of teacher competence, but that it was not important to use the Test 
as a help in planning their courses. Although half of the 
teachers indicated that one reason for using the Test was to pa^e the 
way for a return to province-wide Biology programs, more than half did 
not see YUBAT serving as a prototype for a return to province-wide 
exams . 

PRINCIPAL AND SUPERVISORY OFFICER OPINION 
The Task 

The fourth task was to assess the value of the Test program in the 
opinions of principals and supervisory officers. ^ 

Methodology 

Telephone interviews were' conducted with seven principals and six 
supervisory officers in whose schools and jurisdictions YUBAT was admini- 
stered. Questions were asked about current and potential YUBAT value. 
In addition, science coordinators from two of the school boards contacted 
during the course of the study offered information they had gathered 
on YUBAT usage and value. Furthermore, one science coordinator issupd 
the investigators an invitation to attend a meeting of Biology dep. / -nt 
heads to ask questions about current and potential YUBAT value. 

Findings 

IWo principals knew of YUBAT. Both cu. rentlx . avoured it as a 
device for comparing student performance. ^' potential value of YUBAT 
and of external achievement ' tests generally was seen by five principals 
In terms of comparing student, teacher, and program performance. Four super- 
visory officers knew of YUBAT. Two valued the Test currently for diag- 
nostic purposes. One saw no value currently for the Test. One approved 
it currently but for neither diagnostic nor comparative purposes. iViree 
supervisory officers saw potential value for YUBAT and general external 
testing, with three provisos: that process ob j ect ives ■ were measured,, 
.that the norms were schonl board referenced, and that testing was no"^ 
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rigid. Thruo supo^vis(3ry offlfUM's vli'wcd Iht^ potential valut,* nf 
Y IBAT and external acli ievt'meat tt»«tln^ as negative. 

The school board research was split on the value of YUBAT. One 
board did not favour use of the Test because its students were adversely 
affected by the results of taking the Test. Tlxe other board favoured 
use of the Test because it was seen as a device to evaluate Biology 
curricula. 

ft 

^ ' The Biology department heads generally saw no current value in- 
writing the Test. The heads saw potential value only if the aim of 
advanced placement fox students performing well on YUBAT was achieved, 
and if such opportunity was offered at other universities as well as 
York. 
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SURVEY INSTRUMENT: FREQUENCY AND PERCENTAGE OF RESPONSES 
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Sb:CTU)N I : UACKGROUN U I 1 DlC i- lATION 



QuGstions 1~8A ; Circle tlie approprlace nuuibar in response to 
the ques tions . 



In whldi of the following situations 
do you teacli 7 



f 



I Public 
1 School 


Secondary 
School 


Independent 
School 


0 


64 


3 


0 


96 


4 



In what scliool board area -are you 
teaching? 



f 



East York 


Scarborough 


Etobicoke 


York 


Peel 


r 

-Si 

u 

o 

>-* 

jn 

o 


Toronto 


York County 


Other 


1 


11 


6 


6 


12 


13 


8 


7 


3 


1 


16 


9 


9 


18 


19 


12 


10 





3. 



How many years total teaching 
experience do you have? 



4. 



How many yea rs 
teaching at st; 



you been 
iCy sdiool? 



to 

r 

1—1 


o 

•—4 

! 

\0 


11-15 




2 


15 


30 


20 


3 


22 


45 


30 




lO 


o 

t 


m 
1 


-f 


3 


15 


29 


20 


4 


22 


43 


30 



f u 



60 



How many years have you been 
teaching Grade 13 Biology? 



f 
% 











m 


3 






1 


1 






rH 


\o 


rH 


iH 


10 


30 


18 


9 


15 


45 


27 


13 



What kind of Grade 13 Biology 
program do yoa teach? 



to 



60 



90 



1A 



> -H 
O l-i 

-3* w 



What is the highest academic degree you 
now hold? 



Doctorate 


Master's 


Honours 
Badielor's 
(4 year) 


Bachelor's 


Post- 
Secondary 
Diploma 


Other 


1 


25 


30 


11 


0 


0 


1 


37 


45 


16 


0 


0 



To which certification category do 
you belong? 



f 
% 



< 


00 


0) 


0) 










61 


6 


91 


9 



What position did you hold when 
the York University Biology 
Achievement test was last 
administered to your stur^ ^nts? 



Teacher without 

Administrative 

Responsibility 


1 Assistant or 
Associate 
Department 
Head 


Department 
Head 


17 


16 


34 


25 


24 


51 



SECTION II: rniigS^P J-ANNING AND IN^^rRUCTION 



nx« askn for information on course P^f f "g' %>^ou 

valuation, instructional materials. ^"^^^^ ^""^^^^f^ " „^ ' 
eel the alternatives provided are not adequate, please feel 



This section 
e 

fe__ _ 

free to make additions or offer comments 



Qu estions 9,1-^9.11 : Apply the following responses and circle 
the corresponding response code. 



Indicate to what extent the 
considerations listed below 
influence your teaching of 
Grade 13 Biolog>': 



9.1 interests of students 



9.2 subject-matter background of 
s tudents ' 



9.3 relationship between this course 
and others taken concurrently , by 
5 tudents 



9.4 information on the courses, 

programs, and career choices of 
students after completing your 

cours 



9.5 Ontario Hinistry of Education 
Circular HSl: Secondary 
School Diploma Requirements.., 



9.6 Ontario Ministry of Education 
Curriculum Guideline: Biology 
grade 13, 1969 



f 

% 

f 
% 
f 



< 

< 
O 


A Little 


Somewhat 


Considerab ly 


A Great Deal 


3 


12 


24 


lo 


y 


5 , 


18 


27 


36 


14 


'2 


8 


20 


30 


6 




12 « 


30 ' 


45 


' 9 


8 


16 


25 


12 


4 


. 12 


25 


38 


18 


6 


8 


9 


21 


20 


8 


,12 


14 


32 


30 


12 


7 


4 


14 


26 


13 


11 


6 


22 


^1 


20 


3 


4 


4 


32 


22 


5 


6 


6 


49 





b2 



9.7 course outline asalgned 

to you 



9.8 yt>ur special interests or 
training 



S.9 content and approadti of 
principal texts 



9.10 York Univer>3ity Biology 
Achievement Test 1*. 



9-11 other (please specify) 17/67 





)t at All 


4-4 


CO 


mslderably 


Great Deal 




as 




o 

CO 


o 


< 


f 


21 


5 


7 


11 


17 


z 


34 ' 


8 


11 


18 


28 


f 


2 


7 


29 


ZZ 


D 


z 


3 


11 




33 


9 


f 


6 


17 


22 


17 


4 


z 


9 


26 


33 


26 


6 


f 


51 


8 


6 


1 


0 


z 


77 






2 


0 


f 


2 


1 


3 


6 


5 


% 


12 


6 


18 


35 


29 



Quei> lona 10-11 : CirtJLc the appropriate number in response 

to *che questions. 



10. Are there required or strongly recommended 
prerequisites or corequisites for your 
Grade 13 Biology? 



11. If you ansveired "yfi»" to 
item 10 (above), identify 
which prerequisite or 
corequisite courses apply. 



f 
% 



Yes 


o 


66 


1 


99 


1 



27 


IL. 


General Science 


60 




Science - Biology 


3 


2 


Mathematics 


1 


■ 1 


Biochemistry 


81 


■i^ 


Chemistry 


6 


4 


Physics 
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Queatlona 12.1-13.8 : Apply the responses and circle the 

corresponding response codes . 



12. Indicate to what extent In your 
teaching of Grade 13 Biology you 
eiaphasize the general aims listed 
below: 



12.1 the student should develop ^ 
an attitude of scientific 
curiosity • ^ 

12.2 the student should develop f 
ff^i irnd<>r3 tan ding of scientific 
methodologies 

% 

12.3 the student should be able to 
demonstrate ability to: f 

12.3.1 define a biological 
problem % 

12.3.2 desigri an appropriate f 
research program 

% 

12.3.3 collect appropriate f 
data • 

% 

12. 3. A organise and interpret f 
the data 

.. % 

12.3.5 communicate the results f 
of the research 
program % 



)t At All 


Little 


)mevhat 


)nsiderably 


Great Deal 




< 






< 


0 


5 


17 


34 


11 


. 0 


7 


25 


51 


^16 


^ 1 


o 
o 


1 1 
J. J 






3 


12 


19 


52 


13 


3 


13 


16 


29 


5 


5 


20 


2A 


AA 


8 


15 


25 


16 


8 


3. 


22 


37 


2A 


12 


A 


4 


13 


lA 


26 


10 


6 


19 


21 


39 


15 


3 


10 


13 


23 


18 


A 


15 


19 


3A 


27 


9 


7 


18 


2A 


9 


13 


10 


27 


36 


13 



12.4 the student should de^relop an 
understanding of agricultural 
and medical activities as f 
applications of the principles 
of biology - 

Z 

12*5 tl^e student should be ai/are of 

the historical development of f 
the ideas and concepts of 
biology. . . 

X 

12.6 the student should develop an 
awareness of the social f 
correlatives of biological 
problems 

% 

12.7 the student should develop an 
awareness; of the potential f 
in man to control his 
envlronmen t 

X 

12.8 the student should be capable 

of utilising a variety of f 
laboratory equipment \* ' * 

X 

12.9 the student should be able 

to utilise a variety of f 
laboratory p rocedures , tex ts , 
and techniques 

% 

12.10 the student should become ^ 
familiar with the usg of 

the trdrroscope 

% 

12.11 the student should be able f 
to carry out valid field 
observation ^ 



Not At All 


A Little 


Sooiewhat 


Considerably 


A Greal Deal 


4 


13 


21 


19 


9 

■ 


6 


20 


'32 


29 


lA 


1 


2A 


2A 


lA 


3 


2 


36 


36 


21 


5 


1 


9 


16 


30 


10 




lA 


2A 


A5 


15 


2 


5 


16 


29 


lA 




8 


2A 


AA 


21 


1 


8 


12 


33 


12 


2 


12 


18 


50 


le 


1 


7 


13 


28 


17 


2 


11 


20 


A2 


26 


3 


3 


6 


27 


27 


5 


5 


9 


Al 


Al 


10 


16 


22 


11 


7 




15 


2A 


33 


17 


11 
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12. V2. the Htudeut Hhuuid be 

fainl liar with Important 

"layman*' Jnurnala ttucli ^ 

aa SelantlfL c Anierlctui 

12. I i tlie atuileiit alii>iil d be aware 

uF and familiar Ir. detail f 
with tiome Hi>eclullued reaeardi 
Jonn^ala in selected tie Ida of 
b lo logy 



12»U Ihu Htudent ahould be able 
to road i rltlfully renearc:!! 
papti i n I n Monie n rvtyn o I 
b 1 1> I n^y 



I2.l'> Lht' Htudent uhoiil U recoKiilrte ^ 
Lhtr tent at 1 vouetiH o f 
biological knowledge 

X 

12.16 the student aiiuuld demoiiHtrate 

an ability to dtacuaa the proa r 
anJ I'oiiH of ruHuardi In aome 
aroa o I l» io Icgy 

% 



12.17 tlio Htudent ahould be able 

to write a dlaciirtiive a4:count f 

of a problem in an area ot* 

bio logy » In eaauy form 

Z 



J2.18 the atudent .should be able 

to iipply standard expe rl iinan tal 
nve th Olid 



U. To what extent do your atudenta 

utlline the following reaourcea In f 
your Grade IJ Uix>lo«y course? 



l i.l one or niore main texts . 









r-l 




Sot At All 


a> 

rH 
4J 
M 




•a 

u 
<^ 

TJ 
•H 

5 
o 


A Great De 


0 


19 


25 


13 

^.4 — 


H 


f) 


28 


37 


22 




i U 


7M 


19 


3 


'1 


27 


16 


2fl 


/i 




17 


IH 


^1 






2 •> 


27 


3 J 


1 


9 


1 


• 


21 


2H 


1 1 


2 


6 


33 


/|2 


17 


5 


16 


24 


1 6 


6 


7 


2A 


36 


24 


9 


10 


9 


21 


23 


4 


J 5 


13 


31 


34 


f. 




B 


19 


29 


3 




J2 


29 


44 


12 


0 




13 


19 


31 


0 


5 


20 

— 1 


29 


47 
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13. 2 one or more main texts 

plus m variety of materials 

from other texts *.•.».«« X 

f 

13. 3 iniraeo graphed notes 

% 

13.4 reference books , dictionaries, f 
encyclopedias » joamsL , 

^" % 

13* 5 individualised learning ^ 
p ackages 

X 

13» 6 ' Laboratory and/or f 
computer equipment- - ^ 

% 

13,7 audiovisual media (tapes, f 
T.V., film strips* etc.) 

X 

13-8 other (please aoecifv) o/SR f 

% 



Not At All 


A Little 


Somewhat 


Considerably 


A Great Deal 






















A 


10 


15 


25 


11 


6 


15 


23 


38 


17 


8 


18 


15 


19 


7 


12 


27 


22 


28 


10 


2 


19 


2A 


16 


6 


3 


28 


36 


2A 


9 


31 


17 


9 


7 


2 


A7 


26 


U 


11 


3 


5 


lA 


16 


21 


9 


8 


22 


25 


32 


lA 


' 1 


15 


22 


18 


10 


2 


23 


33 


27 


15 


0 


1 


A 


3 


1 


0 


11 


AA 


33 


11 



Queationa lA-18 : Circle the appropriate nuafcers in 

response to the questions* 

If you use one or more primary texts in your Grade 13 
Biology course, what is (are) their author(s) and title(s)? 



Please circle 1, 2, or 3 OR fill in spaces and circle 
A or 5, OR an appropriate combination of 1 to 5, 

f 





9 


Pennv and Waem. Blolofty: an 

Tn t* KoHuction . • ■ * 




35 


Galbralth. Biological Science: Principles 
and Patterns . 




3 


B.S.C.S. (yellow version) 




44 






6 





15- 



16- 



17. 



To what extent do you emphasize 
that students progress at their 
own rates? 



f 



la it possible for students to 
be exempt from writing the final 
examination in Grade 13 Biology 
on the basis of term work? 



If you answered 'yas" to item 16 
(above), what la the single main 
basis for this exemption? 









.—1 


13 


r-i 






■9 


o 


< 


(U 




U 






r-t 










4-J 




•a 




< 


4-J 










•r-l 


1 


cn 










s 




o 


< 


o 
w 


8 


<3 


20 


22 


21 


3 


0 


30 


33 


32 


5 


0 



f 

% 









Exam 1 
Policy 




Yes 


o 


No Final 
- School 


f 


36 


25 


6 


% 


54 




9 










Oral Tests 


Written Tests 


Oral and 
Written Tests 


Research Program 
Performance 


0 


31 




I 


0 

J 


86 


11 


3 
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18. Given your own students' experience 
with testing, do you believe that In 
writing the York test they were at 
at 



OS 4-1 

a 0) 

O -H 



16 



27 



29. 



A8 



•3. 3 



11 



18 



C > 
O 'O 

o < 



Questions 19.1-19.13 : 



Apply the following responses and 
circle the corresponding response 
code . 



19. For the following categories 
of assessment » estimate the 
percentage of the student's 
final grade normally allocated. 
The percentages should total 
approximately 100%. 



19.1 final examinations. 



19.2 mid- term ex'amina- 
tion(9) 



19.3 other written tests. ^ 

% 

19.4 other oral tests.... ^ 

% 

19.5 individual papers 
(essays t reports, f 
etc . ) 

% 

19.6 individual projects f 
(oral presentations » 
e.g.) % 



in 


o 
I— 1 


*-H 


o 
1 


8>< 

m 

CM 




o 




I 


1 


r-t 




rH 
CM 








7 


1 


6 


8 


5 




18 


0 


11 


2 


10 


13 


8 


29 


29 


0 


















' 10 


1 


5 


13 


16 


9 


11 


1 


15 


2 


8 


20 


24 


14 


17 


2 


3 


2 


7 


11 


16 


' 17 




3 . 


5 


3 


11 


17 


24 


26 


11 


5 


43 


4 


0 


1 


0 


0 


1 


0 


88 


8 


0 


2 


0 


C 


2 


0 


16 


16 


12 


5 


6 


4 


1 


1 


26 


26 


20 


8 


10 


7 


2 


2 


26 


12 


7 


3 


1 


2 


1 


0 


, 

50 


23 


13 


6 


2 


4 


2 


0 
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19.7 team or group 

papc rs 9 projects... f 

% 

19 . 8 problems , exercises ^ 

% 

19.9 notebooks • • • f 

% 

19.10 laboratory and/or f 
other class 

participation ^ 

f 

19 .11 effort . ^ 

f 

19.12 attendanra 

f 

19*13 other 

(please speciiy)... c/ 

5/67 



1 

m 
o 


6-10% 


11-15% 


X0Z'9l 


in 

CNI 

1 

.H 


26-40% 


o 

1 

.—1 


o 

GO 


40 


6 


1 


0 


0 


2 


0 


0 


82 


12 


2 


0 


oV 




0 


0 


38 


7 


2 


2 


0 


1 


0 


0 


76 


14 


4 . 


4 


0 


2 


0 


0 


50 


0 


0 


0 


'0 


0 


1 


0 


98 


0 


0 


0 


.0 


0 


2 


0 


26 


13 


13 


2 


4 


3 


0 

/ 


0 


43 


21 


21 


3 


7 


5 


0 


0 


43 


11 


1 


0 


0 


0 


1 


0 


77 


20 


2 


0 


0 


0 


2 


0 


48 


1 


0 






0 


0 


/I 


96 


2 


0 


0 


0 


0 


0 


2 


3 


0 


0 


2 


0 


0 


0 


0 


60 


0 


0 


40 


0 


0 


•0 


0 



Questions 20.1-25: 



Circle the appropriate number in response 
to the questions. 



20. Has your knowledge of the content of 
one or more standardised achievement 
tes ts ever caused you to : 



20.1 change your teaching mechod? 



CO 

> 

CO to 

c 

c o 

O -H 



eg <0 

c: 

cs o 

O -H 

a 
a 

>* Q 



s 



21 



70 



/ 

r 




on several- 
sioQs 


on a fev. 
8 ions 








09 ^ 

>J a 


Yes, 
occa 


o 
as 


20.2 change tHe content of your course? 


f 


0 


18 


48 


• 




0 


27 


73 


20.3 change your method of 'student 


f 


0 


8 


59 


assessment? 




















X 


0 


12 


88 


If you discovered that a standardised achieve- 










ment test which is used for admission at one 










or more universities differed in Its emphases 










from the present content of your Grade 13 










Biology course, would you: 










21.1 change your teaching method? 


f 


Q 




36 




X 


13 


33 


54 


21.2 change the content of your course? 


f 


19 


35 


- 13 




X 


28 


52 




21.3 change your method of student 


f 


A 


20 


43 


assessment? 




















X 


6 


30 


64 



22. Do you feel that students in general get 

educational'benefit from being required to 
take standardised tests? 



f 



CO 




0) 


o 


>t 




41 


26 


61 


39 



23. Have you ever made an effort to 

prepare your students specifically 
for writing the York Uni^versity 
Biology Achievement Test? 















0) 












a 

U 1-1 












U CO 
(0 v 




k4 (ft 

CO C> 












T3 
























1^ 0) 




fd 




o m 


09 


O (0 


00 


d 






•H 




•H 


o 






x: 


1 3 








Is 






4J 






01 


u 






cn o 






o 


3 ^ 


O 




o 


o 








X o 


ss 


0 


0 


8 


59 


0 


0 


12 


88 



8. 



71 



24. Have you ever conducted a special class 

designed to prepare students specifically 
for the York University Biology 
Achievement Test? 



25* Have you ever coached specific students in ^ 
preparation for the York University Biology 
Achievement Test? % 



Yes, 

frequently 


Yes, 

occaflionally 


Yes, once or 
twice 


u 
di 
> 

a 
o 


0 


1 


5 


61 


' 0 


1 


7 


91 


0 


1 


3 


62 


0 


2 


5 


9A 



Questions 26-2" . 13 : Apply the following responses and circle 

the corresponding response code. 



Indicate your overall satisfaccton 
with the York University Biology 




Poor 


' Fair 


Good 


Very Good 


Excellent 


f 


12 


20 


17 


11 


5 




X 


18 


31 


26 


17 


8 


Indicate your satisfaction with the 
following aspects of the York University 
Biology Achievement Test: 


f 


4 


9 


15 


25 


12 




X 


6 


14 


23 


'38 


18 




f 


11 


25 


15 


6 


6 




« 


17 


40 


24 


10 


10 




f 


13 


11 


23 


9 


/? 




X 


21 


17 


37 


14 


11 


2 7.4 time of v^ar test was 


f 


21 


8 


19 


12 


5 


X 


32 


12 


29 


18 


8 
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f 

27.5 level of difficulty 

X 

27.6 level and amount of detail in ^ 
test 

X 

2 7.7 level and amount of concepts, 

theories, and principles in f 
the test 

X 

27.8 the test's ability to indicate 
the student's achievement in 
terms of: 

27.8.1 biology content 
knowledge f 

X 

27.8.2 research skills in ^ 
biology . . * 

X 

27.8.3 understanding biology., f 

X 

27.8.4 application of ^ 
biological principles. , 

X 

27.8.5 synthesizing elements f 
and components to 
constitute the 
structure of the ^ 
whole of biology 



Poor 


— ! 

M 


Good 


Very Good 

1 


Excellent 


Q 


10 


9 1 


1 A 


Q 
O 


15 


1 f% 




23 


13 


10 


15 


15 


13 


5 


17 


26 


2o 




n 

y 


8 


11 


20 


13 


7 


14 


19 


34 


22 


12 












4 


10 


20 


20 


7 


7 


16 


33 


33 


11 


13 


15 


17 


8 


2 


24 


27 


31 


15 


4 




3 


14 


18 


15 


8 


5 


24 


31 


2^ 


14 


1 


14 


21 


15 


7 


2 


24 


36 


26 


12 


7 


21 


13 


8 


4 


13 


^0 


25 


15 


8 



/ 




6\ 



73 



27.8 *5 ability to evaluate 
principles , appli-- 
cations ^ limitations 
and research 
procedures of 
biological knowledge . 



27.8.7 ability to investigate 
and generalise about a 
wide range of 
biological problems... 



27.9 value as a laeasure of teacher 
ef fectivenass 



2 7.10 value as a measure of a 

school's program in biology. 



Poor 


Fair 


1 

Good 


Very Good 


Excellent 


4 


22 


17 


9 




7 


41 


31 


17 










Q 
O 


o 


7 


36 


38 


15 


4 


28 


17 


11 


5 


1 


45 


27 


18 


8 


2 


25 


20 


11 


3 


4 


40 


32 


17 


5 


6 



Questions 28-34 : Circle the approprlac? number in response 
to the question? . 



Would you recommend ill at the York Univer-j.ty 
Biology Achieverasnt Test be used b y: 





















CO "3 








o 












CO 






0 ^ 










O o 










O 


M O 


i?o 








o 


< CX3 






10 


49 


5 


16 


77 


8 



29, Would you recommend that the York 

University Biology Achievement Test 
be written by ; 



AU Grade 13 
1 Bioloey students 


Only the top 
, students 


' Only those 
students picked 
by the teacher 


Only those who 
w^t to write 
the test 


9 


3 


2 


50 


14 


5 


3 


78 ^ 



30, In awarding students marks in Grade 13 Biology, do you 
believe that there should be ; 

f % 



No change from current practices* 


31 


47 


Voluntary use of one or more external tests such as 
the York University Biology Achievement Test, 


21 


32 


Required use of one or more external tests such as 
the York University Biology Achievement Test to 
provide all o*r part of trie Grade 13 Bioloav mark. 


13 


20 



31. If an external examination 
was to be prepared in Grade 
13 Biology, the best group 
to prepare the test would 
be: 















c 


t? 


















o 






















4J 


o 


















C/3 












o 








•H 


CO 












4J 
•H 






e 


ment 












V) 




§^ 


















a o 


o 

•H 


t; 




e 








> 




•H 


>-i 


CO 




o 








•H 




a « 


fTJ 






•H 
4J 


o 

F-l 




4J 






•H 








(Q 


o 










g ° 








CJ 






J3 


•s 














QQ 




4J 




»H cn 




4-1 








•H 


•H 






</3 


•H 






U-l 

o 












U 
OJ 


on 




of 


cn 




e 

o • 




i 




•s 


OJ 

?• 


























e 




o 




o 


(Q 




c 








OJ 


(T3 •H 


(Q 




^ CL 


<u 








i 


OJ 


}-i 4^ 


U 


O 


O OJ 








cn 




4J 


0) 


0) 


*H 


Q 


CSO 








4J 


Ch U 


o. pa 




c 








(Q 




O 3 


o 










Mi: 






O T3 


o 






i 








o 




u 


O 


CO •H 
'H to 




* 




o 




u 




e 


(A 


e ^ 


8 


o 




















•H 




U 




u 






e 


•H 


4-1 




CO 




0) 


2 & 

0) iJ 








<U 


(Q 


* 


4J 




■5 


2 




o c 


(Q 
Wi 


<J 

3 




8 


a> 
> 






■6 






0) 


o 












a 


O 




O 




c 








a 




o 


O 






1 




4 




1 


41 


0 


1 


9 


6 


21 


1 


61 




75 6^" 



32. How enthualastlc were your students 
about taking the test? 












































< 


OJ 


u 








T— 1 










4^ 








< 












'rJ 


s 


c 




Q 




o 


Q 








to 


o 


> 


8 


26 


20 


12 


1 


1.2 

L. 


39 


30 


18 


1 



33. When your students received their scores 

on the York University Biology Achievemenu 
Teat, how gene rally we re th-y affected? 



>^ 


r 




rH 


rH 


>, 






rH 


> 


> 


rH 






(D 


U 






•H 


to 




0) 






O 


cu 






2S 




2] 


13 


30 


33 


20 


A7 



34, In your opinion, how did writing tiie York 
University Biology Acliievement Test affect 
student interest in pursuing further 
studies in Biology? 





















> 


> 


.— H 


•H 




(d 


tJ 


w 


u 


•H 




u 






P 


§ 


<u 


01 




:^ 




9 


5 


51 


14 


8 


78 



Questions 35.1-35-17 : 



Apply the following responses and 
ci rcle the corresponding response 
c:ode . 



35. What degree of importance to you 
attach to each of the following 
possible reasons for using the 
York University Biology Achievement 
Test : 



33.1 measure the level of achieve- 
ent for individual students . 



















rH 


to 










a> 


rH 






■3 


Q 


< 




u 








i— t 


A3 


(1> 






*j 




tJ 




< 


*j 




•H 


vil 




■H 




'n 








B 






o 




O 


O 






< 


m 




<: 


9 


12 


25 


16 


5 


13 


18 


37 


24 


7 



76 





• 

• 




Not At All 


A Utae 1 


Sonewhat 


Considerably 


A Gieat Deal 


35.2 


htlp in guiding scudmts into 
appropriate poat*^«acondary 


£ 


38 


15 


11 


3 


0 






57 


22 


16 


4 


0 


35.3 


compare your atudanca^ acoraa 


c 
t 


18 


11 


17 


13 


7 




with thoaa in other achoola.-^.. 


X 


27 


1 7 




20 


11 


35.4 


help atudanta gain a bat tar 
undaratanding of thait 


f 


13 


18 


20 


12 


3 








20 


27 


30 


18 


5 


35.5 


help datermina the aignificance 

to your Grade 13 Biology 


£ 


22 


12 


20 


7 


4 




% 


34 


18 


31 


11 


6 


35.6 


a valid Indicator of student 


f 


18 


24 


16 


6 


3 








27 


36 


24 


9 


4 


35 . 7 


a valid inoicator oi ceacner 


f 


27 


20 


14 


4 


1 








41 


30 


21 


6 


2 


35.8 




f 


40' 


10 


13 


3 


1 






X 


60 


15 


19 


4 


1 


35 .9 


a dlagnoatic mat rumen u xor 


f 


27 


18 


14 


7 


0 








41 


27 


21 


11 


0 


35*10 


aervea Co identify atrengtha 


f 


26 


16 


12 


12 


1 


• 




X 


39 


24 


18 


18 


1 


35-11 


can identify outetanding 
achievement at leaat aa well 


f 


22 


13 


15 


14 


3 




z 


33 


19 


22 


21 


4 
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35.12 serves to select scholarship f 

students in Biology 

• • % 

35*13 provides a high level challenge ^ 
to your students 

% 

35.14 serves to encourage young talent^ 
in Biology^ 

% 

35.15 serves as a prototype to prepare 
you for a return to a province- f 
wide uniform Biology program.... 

% 



35.16 provides for the possibility 
of some of your students 
gaining advanced admission 
status at York University... 



35.1/ no special reason but saw no 
harm in using the test 



Noc Ac All 


A Little 


t 

c: 


Considerably 


A Graat Deal 


.23 


10 


12 


18 


4 


34 


15 


10 


27 


6 


11 


9 


17 


23 


7 


16 


1 J 


25 






26 


17 


10 


12 


2 


J T 




15 


18 


3 


33 


11 


9 


9 


4 


50 


17 


14 


14 


6 


34 


12 


12 


7 


1 


52 


18 


IS 


11 


2. 


17 


3 


9 


15 


15 , 


29 


5 


15 


25 


25 



Questions 36-38 : • Circle the appropriate number in response 
to th e q ues t i ons . 



36. For the reason that your students would 
be better prepared to write the York 
University Biology Achievement Test> 
have you ever been asked by your princi- 
pal or department head ^o : 



36.1 change your teaching method? 



u 

W CO 

d 

c- o 
o ^ 

w u 
<u u 



<T3 C/3 

a o 

O -H 

. S3 

a: <J 
o' 



o 

2S 



66 



99 
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b\.: 



36.2 change the content of your 
course ? 



36.3 change your method of student 
assess men t? 



37. For t\ reason that your students would be 

better prepared to write the York University 
Biology Achievement Teiii l ave you ever been 
asked by your Grade ^3 ir.lology students 
to; 



37.1 change your teaching method? 



37.2 change the content of your 
course? 



37.3 change your method of otudent 
assessment ? 



38. Have you ever used items from the York 
University Biology Achievement Test on 
your own Grade 13 Biology tests? 





on several 
sions 


on a few 
sions 






Yes, 
occa 


Yes. 
occa 


o 
z 


c 

L 


0 


2 




At 


0 


3 


97 


f 


0 


2 


65 


% 


0 


3 


97 








V T 


t 


0 


0 


O/ 


% 


0 


0 


100 


£ 


0 


3 


r>*4 


% 


0 


A 




I 


0 


0 


o / 


% 


0 


0 


ICQ 


f 


2 


10 


■5A 


% 


3 


15 


82 



ERIC 
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SECTION III: COURSE CONTENT 



The '•Bioloay Content Matrix" which f >ll.''^ i on pp. 23-31 containe 
a list of uopics treated in Grade U Biology -^^•3. Tliere are 
54 topical items in this table, .^ise have been arr<i--Red in 
nine sectlcns as indicated below. 



Section Title 

I Characterl.stics of Living Things 

II Cells 

III Organisms 

IV Classification of Organisms 

V Interdependence of Organisms 

VI Heredity and Variation; Genetic 

Continuity 

VII Evolution: Changes in Living Things 

Through Time 

VIII Nature jf Science 

IX Bacteria and Viruses 



No. of Items 
A 
5 
19 
A 
6 
5 



3 
A 



You are asked to make entries in t wo columns of the matrix. 

Column 1 is concerned with the amount of class time you allocate 
to the topic items. The responses among which you are 
asked to select in Column 1 deal with the number of 
periods that you spend teaching each of these items. 
Please make sure the total number of periods you 
allocate corresponds to the tiotal number of periods in 
the course. 

Column 2 (beside Column 1) is concerned with the average level 
of competence you believe was achieved by your 
students in the topic items, at the end of the Grade 13 
Biology course. We have chosen a five-point response 
scale on Che following basis, with the competence of 
the average student as a focuq . ^ 
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Response 

Scale Com pe tence 

1 Descriptive knowled ge only* 

2 Braic understan linR , elementary research 
skills. 

3 Simple application of principles. 

4 Thorough understanding, car^ work vrlth pieces, 
elements, parts to synthesize the. into 
patterns for discerning problems. 

5 Complete mastery, evaluation of research 
procedures and principles of biological 
knowledge, and their application and 
limitations . 



In assigning each level of response, please kfeep in mind the 
wide range between descriptive knowledge only (scale i*l) an^ com- 
plete mastery (scale //5). Furthermore, there may be topics rele- 
vant to your. course »^hlch are not on the list. If sc, please add 
them at the end o£ che list and respond in both colu ins to them. 
In answering question 40, please use whatever course outlines, 
student assignments, texts, and other resources you may have that 
might assist you. 



Question 39 : Enter the appropriate number. 



39. . How many Grade 13 Biology periods do yoii teach 
per year in a single course? ^ 



Questions 40.1-40.54 : Apply the following responses and 

ci rcle the corresponding res pons e 
codes in both column 1 and column 2 
of this Biology Content Matrix. 



81 





1 




COLUMN 


1 








COLUMN 


I 




TOPICS 

charao tevietvoe of 
living Thinge 






Nurrbcr o£ 
Periods 






IhCV * Attained 
With Last Grade 13 
Biology Class 




Not Covered 


»H 


1 

CO 


OO 

1 

vO 


1 


16-25 




Descriptive ] 
Know ledge 


Understanding 


Application 


Synthesis 


1 Evaluation 




f ' 


Q 


Ub 


4 


1 


0 


0 


0 


^ 18 


16 


18 


4 


0 


40 . 1 movemeat . . 




15 


76 


7 


2 


0 


0 


0 


32 


29 


32 


7 


, 0 




f 


11 


A3 


3 


1 


0 


0 


0 


17 


19 


17 


5 


0 


40.2 irritabil- 












(> 


n 


0 




33 


29 


9 


0 


ity 


f 


10 1 


4u 


3 


4 




u 


0 


17 


17 


18 


5 


0 


40.3 reproduc" , 


7, 


17 




r 

8 


7 


0 


0 


0 


30 


30 


32 


9 


0 


t ion 


f 


9 


43 


4 


1 


3 


1 


0 


16 


16 


17 


7 


1 


40.4 metabolism 


% 


15 


70 


7 


2 


5 


2 


0 


28 


28 


30 


12 


2 


Celle 




























f 


1 


15 


22 


17 


6 


1 


0 


9 


13 


17 


22 


1 






9 


?4 




27 


10 


2 


0 


15 


21 


27 


35 


2 




























40.6 physical 

properties 
of proto^ 


f 


5 


44 


11 


2 


0 


0 


0 


13 


20 


18 


10 


0 


% 


8 


71 


18 


3 


0 


0 


0 


21 


33 


30 


16 


0 


40.7 physical 

proper ties 

of ce}T 
membrane . . 


f 


2 


29 


^5 


r- 


r- 

0 


0 


0 


5 


14 


21 


20 


2 




1 

3 


k 






o 


0 


0 


8 


23 


34 


32 


3 


























40 .8 mitosis . . . 


f 


4 


32 


23 


3 


0 


0 


0 


3 


14 


26 


17 


1 






6 


52 


37 


5 


0 


0 


0 


5 


23 


43 


28 


2 
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40.9 chemical 

properties < 



III Organiama 



A- Study of Animals 
(Zoology) 



40. 10 digestion . . f 

% 

40.11 circulation ^ 

X 

40.12 respiration f 

% 

40.13 excretion,. ^ 

% 

40.14 locomotion, f 

% 

40 . 15 reproduc f 
tion 

% 



COLUMN 1 


COLUMN 2 


Number of 
Periods 


Le> 
With 
BK 


^el i 
Laal 


attained 

: Grade 13 
f Class 


j Not Covered 






00 

t 


9-15 


16-25 


i 


Descriptive 
Knowledge 


(A 

u 

^1 


Application 


Synthesis 


Evaluation ^ 




16 


12 


6 


3 


2 


8 


8 


15 


19 


14 


1 


9 


28 


21 


11 


14 


4 


14 


14 


26 


33 


25 


2 



























1 


10 


20 


21 


8 


0 


0 

u 


3 


11 


19 


19 


6 


2 


17 


33 




13 


0 


5 


19 


33 


33 


10 


3 


10 


IB 


13 


14 


2 


0 


4 ' 


9 


22 


17 


5 


5 


17 


30 


22 


23 


3 


0 


7 


16 


39 


30 


9 


1 


17 


21 


13 


7 


0 


0 


2 


11 


23 


18 


5 


2 


29 


36 


22 


12 


™ 

0 


0 


3 


19 


39 


31 


8 


2 


19 


28 


6 


5 


0 


0 


3 


15 


20 


16 


5 


3 


32 


47 


10 


8 


0 


0 


5 


25 


34 


27 


8 


9 


21 


18 


7 


4 ■ 


1 


0 


6 


14 


18 


14 


3 


15 


35 


30 


12 


— r 
7i 


2 


0 


11 


25 


33 


25 


5 


1 


17 


28 


9 


1 


1 


0 


5 


14 


23 


13 


4 


2 


28 


47 


15 


7 


2 


0 


8 


24 


39 


22 


7 
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40.16 coordinating 
system. . .... 



40.17 behaviour. 



40.18 development, 
homeostasis » 
bio-chem- 
istry^ 

tissues 



B. Study of Plants 



(Botany) 



40,19 supporting 
system 



40 . 20 anchorage . 



40 . 21 absorption 
of 

materials . 



40.22 conducting 
system 



COLUMN i 


COLUMN 2 


Number ot 
Periods 


Level Attained 
With Last Grade 13 
Biology Class 


Not Covered 




m 
r 


00 

1 

vO 


9-15 


1 16-25 


i 


Descriptive 
Knowledge 


Under s tanding 


Application 


Synthesis 


Ev'aluation 


























6 


9 


17 


16 


10 


2 


1 


3 


15 


19 


16 


3 


: 10 


15 


28 


26 


16 


3 


2 


5 




34 


29 


5 


28 


20 


9 


2 


2 


0 


0 


4 


17 


11 


2 


4 


i 46 


33 


15 


3 


3 


0 


0 


11 


45 


29 


5 


11 


■ 2 


8 


14 


16 


8 


i 9 


3 


6 


a3 


15 


14 


8 


: 3 


13 


23 


27 


Ij .13 


5 


11 


23 


27 


25 


14 




.■\ 
1* 




/■ 


















' 23 


33 


5 


1 


0 


0 


0 


10 


15 


13 


4 


0 


i 37 


53 


8 


2 


0 


0 


0 


24 


36 


31 


10 


0 


1 


33 


3 


0 


0 


0 




> 11 


12 


13 


3 


0 


i 43 


52 


5 


0 

1 


0 

1 — 


0 




28 


31 


33 


8 


0 


: 19 


35 


7 


1 


1 


0 


0 


9 


17 


;4 


4 


0 


30 


56 


11 


2 


2 


0 




20 


39 


32 


9 


0 


20 


31 


9 


2 


0 


0 




10 


15 


15 


4 


0 


.32 


50 


15 


3 


0 


0 


c 


23 


34 


34 


9 


0 
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8A 



COLUMN 1 



COLUMN 2 



Number of 
Pe rlods 



40.23 growth X 

f 

40.24 gas exchange 
system • 



40.25 photosyn 

thesis ^ 
system 



40. 26 food storage 
system 



40.27 reproduction^ 



40.28 coordinating 
system ^ 



IV Claaaifi cation of 
Organieme 



40.29 history of 

systematica. £ 



t) 
u 

> 

0 

u 

*J 
o 
z 


1 

I-l 


I 


00 

1 


1 ^"^^ 


16-25 




24 


31 


5 


0 


0 


0 


0 


40 


52 


8 


0' 


0 


0 


0 


16 


37 


8 


0 


0 


0 


0 


26 


61 


13 




u 


ft 
u 




3 


15 


21 


15 


7 


1 




5 


24 


3/ 


7.4 


11 


2 




27 


28 


r 


0 


0 


0 


- 


44 


46 


10 


0 


0 






18 


30 


i: 


1 


0 


L 




,29 


48 


21 


2 


0 




> 


28 


21 


11 


2 


0 


0 




45 


34 


18 


3 


1 0 


0 










1 






44 


17 


1 


1 


0 


0 




70 


27 


2 


2 


.0 


c 



Lev 

Wlch 
Bio 


■ 1 A 

La»t 

lOKY 


ttalned 
Grade 1^ 
Claaa 


Descriptive 
Knowledge 


Understanding 


Application 


Synthesis 


1 Evaluation 


9 


15 


11 


4 


0 


23 


38 


28 


10 


0 


9 


16 


17 


6' 


0 


19 


33 


35 


13 


0 


3 


10 


22 


17 


4 


1 5 


18 


39 


30 


7 


10 


14 


11 


3 


0 


1 


37 


29 


8 


0 


7 


18 


16 


4 


0 


I 16 




JO 


Q 




1 ^ 


9 


16 


5 


0 


1 


26 


47 


15 


0 












1 


4 


6 


2 


0 


1 '^^ 


18 


27 


9 


' 0 



85 



40.30 systematica % 



40. 31 principle 
of class* 
if ication. . 



40.32 use of tax- 
onoiny key . . 



V Interdependence of 
Organiam 



40.33 photosyn- 
thesis 
fixes 
energy . . 



4t).34 food chains 
and energy 
flow f 



40.35 communities 

and f 
succession 





COLUMiv 2 


Number of 
Periods 


Cevel Attained 
With Last Grade 13 
Biology Class 


Not Covered 


1 

rH 


m 


00 
1 

vO 


1 

a\ 


16-25 


i 

CN 


Descriptive 
'Knowledge 


Understanding 


Application 


Synthesis 


Evaluation 


43 


16 


2 


0 


0 


0 


0 


8 


3 


7 


3 


0 


70 


26 


3 


0 


0 


0 


0 


38 • 


14' 


33 


14 


0 




24 


4 


0 


0 


0 


0 


8 


10 


8 


2 


1 


55 


39 


6 


Q 


0 


0 


0 


28 


34 


28 


7 


3 


40 


18 


3 


0 


0 


0 


0 


4 


3 


13 


3 


1 


66 


30 


5 


0 


0 


0 


0 


17 


13 


54 


13 


4 


























15 


21 


15 


7 


2 


1 


1 


4 


12 


14 


13 


4 


24 


34 


24 


11 


3 


2 


2 


9 


26 


30 


28 


9 


29 


16 


10 


2 


1 


1 


1 




9 


7 


8 


4 


48 


27 


17 


' 3 


2 


2 


2 


15 


27 


21 


24 


12 


34 


16 


9 


1 


1 


1 


0 


5 


11 


7 


6 


3 


55 


26 


15 


2 


2 


2 


0 


16 


34 


22 


19 


Q 



ERIC 



86 



x7 \ 



40.36 fftctoFB 

af f ecting 
population 
size 



40.37 special 

relation- 
ships 

(mutualism, 
parasitism, 
etc. ) 



40.38 influence 
of man in 
the 

environment 



Heredity and Varia- 
Hon: Genetic 
Continui ty 



40.39 reproduc" £ 

tion as a 
phenomenon- 



40 . 40 meiosls and £ 
heredity . . . 



40.41 biochemical f 
basis of 
heredity. . . 



COLUMN I 


CXJI.UMN 2 


Numbe r of 
Ve rlods 


Level Attained 
With Last Grade 13 
liiology Class 


Not Covered 


'1 


\r\ 
1 


GO 
1 


9-15 


16-25 


i 


Descriptive ' 
Knowledge 


Underscanding 


Application 


•H 

IT) 
(U 

x: 
c 

I/) 


EvaJ uacion 


39. 


17 


7 


0 


0 


0 


0 


5 


10 


8 


1 


I 

3 


62 


27 


11 


0 


0 


0 


0 


19 


37 


30 




11 ^ 


34 


24 


5 


0 


0 


0 


0 


7 


10 


10 


9 


2 


54 


38 


8 


0 


0 


0 


0 




1 1 
J 1 




9 


f. 
\j 


33 


22 


3 


3 


0 


2 


n 


- 7 


6 


10 


2 


1 


52 


35 


5 


5 


0 


3 


0 


22 


19 


31 


6 


22 


























8 


36 


12 


3 


2 


0 


0 


8 


18 


15 


9 


0 


■ 13 


59 


20 


5 


3 


0 


0 


r6 


36 


30 


18 


n 


6 


15 


26 


9 


5 


1 


0 


' ]i 


22 


16 


4 


0 


10 


24 


42 


15 


8 


2 


0 


•21 


42 


30 


8 


0 


6 


18 


25 


7 


7 


0 


0 


2 


14 


19 


12 


5. 


10 


29 




11 


11 


0 




4 


27 


1 

37 




10 



5j 
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COLUMN ! 



COLUMN 2 



"Pe riods 



40/42 principles 
of heredity 



U 

> 
o 



13 



10 



% 21 



40.^3 population ^ 
genetics . . . 



16 



27 



19 



44 



31 



VII Evolution: Changes 
in Living Things 
Through-^ime 



40.44 Darwin's 
Theory . . - 



f 



40*45 mechanism f 
of 

evolution . ? 



40.46 application 

in im- £ 
proving 
varieties 
of domestic 
plants and % 
animals .... 



40 . 47 hominid 

evo lution 



21 



33 



18 



29 



29 



4G 



43 



70 



27 



44 8 



U 



18 



10 



51 



28 



44 



16 



14 



22 



27 



45 



14 



3 



Level Attained 
Wtth.Laiit Grade 13 
„ Biolosy Clas s 



+ 



10 



1 0 



0 0 



n 

i 



Descriptive - ! 
Knowledge ' | 


Understanding 


Application 


1 

Synthesis 


Evaluation 


2 


13 


19 


11 


5 


4 


26 


38 


22 


10 


6 


9 


14 


4 


4 


V 

1 ^ 

1 


OA 


* 

OO 


T 1 


'J 
1 1 






















I 9 


16 


13 


4 


1 


I 21 


37 


30 






7 


14 


13, 


10 


,0 








• 


* 


16 


32 


30 


23 


0 


1 r 










1 7 


14 


8 


6 


0 


1 20 


40 


23 


17 


0 


1 ^ 


8 


0 


3 


0 


1 38 


38 


0 


24 


0 



88 



*^ <;ni,UMN I 



COLUMN 



.VIII .Nature of tlricHiJc 



AO. AH nature oC 

Irtcpilry and 
cxpcrlmcnt.H ^ 



40.49 UiHtory . . . . 



40,50 api)iIcntlon ^ 



IX ihiotcriii and 



40.51 hlHtory . . . * ^• 



40 . 52 nic Lhodoiogy 



35 



59 



•♦(i,53 ch.irnctcr- 



40 . 54 applicac Ion 



71 



44 



76 



86 



49 (y 



27 



1 1 



19 



14. 



J 4 



86 



11 



35 



22 2 



59 



43 



77 ^0 



37 



With i.MML (Jr.idc I J 



I I :/ 



r3 



32 



46 



'.6 



JO 



34 



'J 

r: 



29 



40 



26 



3 1 



23 



13 



4 5 



33 



38 



10 



26 



I 5 



23 

* — - - 



17 



50 I 11 



r 



17 



2 ) 



1 1 



EKLC 
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40.55 other (please 
specify)j 



40.56 other (ple.ase 
specify) 



40.57 other (please 
specify) 



COl.UMN 



N umb e r o f 
Pe riods 



24 



10 



11 



38 



10 



17 33 



11 



22 



22 



28 



14 



17 



0 



44 



COLUMN 2 


Level Attained 
With Last Grade -13 . 
Biology Class 


Descriptive j 
Knowledge 


Unders tanding 


Application 


Synthesis 


c 

o 

-H 

tt 

rH 

> 












0 


^ 3 


13 


7 


4 


0 


11 


48 


26 


15 








\ 




■ ^ 


3 


9 


3 


2 


1 0 


18 


53 


18 


1? 












6 


0 


7 


0 


1 


1 0 


0 


88 


0 


13 




it 









1 
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Question 41 ; Circle the appropriate number in response to 
the question. 



Al, Look back in qu^stibn 40 at areas on which you 

apend the least time. Is the general reason for 
this that you expect your students to have 
covered those areas in other related courses? 









o 


>^ 




48 


12 


BO 


20 



PLEASE SEND BACK YOUR COMPLETED QUESTIONNAIRE IN THE ENCLOSED 
RETURN ENVELOPE BY OCTOBER 17 , 19 77. ' IT IS VERY IMPORTAM 

THAT WE RECEIVE YOUR QUESTIONNAIRE, AS INDIVIDUAL TEACHER'S 0^ INIONS 
ARE CRUCIAL FOR CONDUCTING A MEANINGFUL INVESTIGATION, THANK Yf 
VERY MtJCH FOR THE PATIENCE, EFFORT, AND TIME WHICH YOU HAVE 
CONTRIBUTED- . ' 
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Appendix B 



APPENDIX TABLES 1-7 



ERIC 



93 



V 



APPENDI.X. TABLE 1 
■ Guideline Unit Analysis of YUBAT 



Oontent Area , ;, 

Unit 1. Characteristics of Living Things 



1. Hovejient ; 

1. Irritability 

' 3. Reptpduction 

4. _ Metabolism , 



Unit 2'. Cells * 

1. Structures / 

2. Physical properties 

V. 

3. Mitosis 

4. AddeS category (chemical 
properties; function^') 



V 



Unit 3. Organisms 

1. Zoology 
1.1 Digestion 
\,1 Circulation 

1.3 Respiration' 

1.4 Excretion 



Test Item Number 



135 

150 . 
1; 23; 140 



\ 



Number of Percentage of 
Entries Total Entries 



Subtotals: 



81; 83; 97; 154; 155 . ' , 
19; 35; 36; 76; -/17; 125; 132; 133; 166; 
194; 195; 196; 205 
10; 22; 48; 80;, 81; 128; 167; 168 
11; 12; 24; 35; 36; 39; 44; 49; 51; 59; 
64; 68; 70; 73;, 84; U7; 118; 119; 132; 
137;' W2; }5^.; 153; ,165; 172; 181; 183; 
195; 203; 208 .. 



15; 26; 57; 120; 121; 122; 123 

19; 21; 29; 107; 113;. 130; 157; 174; 177; 

186; 196; 201 • , 

64; 134; 139; 196;„204 

14; 72; 129; 188; 199; 212 



1' 
3 



Subtotals: 56 



■5 


2 






5 ■ 




13 




8 




30 




56 


24 



12 
5 
6 



content Area 



Uniit,3. organisms (iontd.i 



1.5 Lotootion 

1.6 Reproduction 

1.7 Coordination 

1.8 Added category (dtwelopment 
biocliemistry, tissues). , 



API'HNDIX I'Al^LK 1 (continued) 



Tost Itemjumbe 



mi 



Nunter of Percentage of 
Entries I'otal Kntrios 



3; 28; 41; 42; 54; 58| 6B; 1]0( 192 
4; 98; 99; 100; 106 

34; 116; 117; 131; 149; 164; 187; 200 
7; '17; 18; '20; 65; 66; 71; 74; 75; 77; 
78; 101; 102;' 103; 107; 148; 176; 186, 



9 

5' 
9 

i 

16 



Subtotals : 71 



31 



2. Botany 

2.1 Supporting system 

2.2 Anciiorage 

2.3 Absorption 

2.4 Conducting liystem. 

2.5 Growth 

2.6 Gas Exchange 

2.7 Photosynthesis 

2.8 Food Storage 

2.9 Reproduction 

2.10 Coordination . 



91; U2 
109 

88; 110; 143 ' 
45; 55; 111 
112; 211 

67 ' 

67; 89; 90; 124; 178; 179; 206; 208 

108 

32; 38 



Subtotals: 23 



10 



Uni't 4. Classification 

1. History 

2. Principles , 

3. Use of K'ey 



3J; 67; 106; 147; 190; 202 
13; 25; 86; 92; 93; 94; 95; 96 



Subtotals: 14 



i'L 



ERIC 



AITHNDIX TAlil.l'i i (coiiUiiuod) 



Content Area ' 

Unit 'i: InterdejH'ndona! ol ()i(j.inisiii:; 

1. rhotoayntheijis 

2. Fooiichain 

J. Coiwnunitio!; 

4. Population suo 

■ 5. Special relationiiliips 

6. Influence of Man 



'WvA: \lm NumluT 



li'l; ')(); 124 

Ibi 17; 4(); 140; IB9 

16] 

4/; IV); 160; Kill 1(12; 1()B; 173; IH 
201 



Nuiii)cr of I'orcontago at 
I'liitridH Total l-mtriob 



Subtotals: IB 



Unit G: Heredity 

1. Reproduction 

2. Meiosis 

J. Added cateqor^' (biodi»'iiiu:al 
basis, lawul 



5; 63; 106 ^ 
31; 126;- 144; 154; 169; 198; 210 7 
5; 8; 9; 27; 30; 50; 56; 60; 61; 62; 69; 115 

127; 136; 138; 145; 151; 152; 156; ISO; 197 21_ 

Subtotals: 31 



13 



Unit 7: Evolution • 

1. Daivin's Theory ^nd othcra 

2. Mechanics 

3. Application 

4. Added category (cviciiMice) 



43; 185; 297 

6; 14; 52; 53; 104; 193 

40; 43; 52; 175 



3 
6 

4 



Subtotals: 13 



GRAND TOTALS: 231 



100 




/ 

APPENDIX TABLE 2 
Classification of YUB AT Items by York: University''" 
Classification^ Nuinber^ of Items 



1. 


taxonomy 




14 
22 


2 . 


genetics 




3* 


evolution 




9 


4. 


ecolo^ 




± D 

24 


5. 


biochemistry 




6 . 


gas exchange 




2 

\ 11 


7. 


all biology 




8. 


physiology 




12 
7 


9 . 


development 




10 . 


morphology 




10 
19 


- 11. 


hormones 




12. 


respiration 




4 


13. 


ah s o rpt i on 




11 


14 . 


digestion 




3 
6 


15 . 


mi tos is ' 




4 

8 


16* 


. meiosis 




17. 


reproducti on 




22. 


life cycles 




2 
8 


23. 


locomotion 




24. 


homeostasis 




1 


25. 


nutritive strategy 




1 
4 


26 . 


tissue 






50 . 


general 




1 
3 


51 . 


microscope 






52 . 


behavior 




3 

a 

13 

"7 
/ 


53. 


neorvous 




54. 


circulation 




55. 


excretion 




59. 


skeletal 




4 


70. 


photosynthesis 




7 
3 


71. 


transport 






72. 


growth 




I 

92 
32 


84. 


zoology ' 




. 85. 


botany 




"^Information received fr m D. Farquhar. 



Intermittent numbering is York's. 
^Total number of. items exceeds 212 due to cross references. 
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appkndjl:: table 3 



classification of YUBAT Items According Lo 
Selected Content Ejnphases and cognitive Levels 



Cognitive Levels 



I tem 
Number 



1 

2 

3 . 

4 

5 

6 

7 

8 

9 

10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
. 24 
25 

Svh to tal : 




be 



1 on total i temi:; of 212. 



Con ve ion L o j. - r: ca • : . v- 

'^lat'k Uui-VeisiLy lists or^ly 11.. biochenii cal test iteias (Ai^ponJix Table 2). 
However, tho i r categories 7,8,11, eind 70 (cell biology, physiology, 
hormones, and nho tosynthes is ) contain items that are primarily bio- 
chemical ir\ oriantation. Their adjusted figures yield 34% of item entries 

\ork University's ratio of Zoology : Bio logy (Appendix Table 2) is 92:32 
or 2. 87: 1 . 

\ork University (Appendix Table 2) classifies 15 items (category 4) or 
7% as e cologi cal. 

^York University (Appop.dix Table 2 ) * classi f ies only 1 item '(category 24), 
less than 1% .:ih homeostasis. 
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^APPENDLX TABLE 3 (continued) 



Classification of Y^fBAT Items .-.ccordijig to 
Selected Content Emphases and C r^itiye Levels 




Subtotal 



ERLC 
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APPENDLX TABLE 3 (conJ:inued) 

Classification of YUBAT Items According to 
Selected Content Emphases and Cognitive Levels 



Item 
Number 



63 
64 
65 
66 
67 
68 
69 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
8o 
87 
88 
89 
90 
91 
92 
93 

. 9-4 

^ 96 

98 
99 
100 

Subtotal: 



ERIC 




X 
X 
X 

X 

X 

X 
X 

X 

X 
X 
X 



X 



X 
X 



X 
X 

x 



17 



B 



B 
B 
B 
B 
B 
B 
B 
B 
B 



Z=18 
B=ll 



X 



X 
X 



X 
X 



X 

X 

X 

X. 

X 



X 

X 
X 

X 
X 
X 



X 



X 
X 
X 
X 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 



25 



100 



11 



X 



X 



X 

X 




ERIC 
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APPENDLX TABLE 3 (continued) 

- ■ ■ ^ / 

Classification of YUBAT Items Ac cording ,1 to 
Selected Content Emphases and Cognitive Levels 




138 
139 

140 ; 

141 / 
142 
143 
144 
145 

J 46 
147 
148. 
149 
150 
151 
152 
153 
154" 
15b 
156 
157 
158 
. 159 

xeo 

161 
162' 
163 
164 
165 
.166 
167 
168 
16y 
170 
171 
172 
1^3 
174 
. 175 

Subtotal ; 



X 
X 



X 
X 



X 



X 
X 

X 



10 



z 
z 



z 

z 



z 
z 



B 



B 



X 
X 



X 
X 

X 



z=ll 

B=3 



X 



X 
X 
X 
X 



X 
X 



X 



X 



X 
X 



X 
X 
X 
X 
X 
X 
X 

X 
X 



X 
X 
X 
X 

X 



X 
X 
X 

JX 

:x 

X 



24 



X 
X 



X 
X 
X 
X 
X 



10 
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II. 



APPENDIX TABLE 3 (conl^nued) 

Classification 'of YUgAT Itejns According to 
Selected Content Emphases and Cognitive Levels . 




ERJC 
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Hi 



Teadicrs' Courses of Study : Guideline Unit Analysis 
iu^d Selected Content J^mphasis. AJ\alysis 



Conter. t Area 



Gut do line Unit Analysis 
( % of Course Time Allocatad) 



Unit 1: aiaracto rist ICS of 
Li ving Things 

1. Movement 

2 . I rri talxi li ty 

3 . Ki* product ion 
4. Metabolism 

^ ' Subtotal : 

Unit 2; Cells 

1. structure 

2. rhys.LcAl properties 

3. MLt/)sis 

4. Added category 
(/;hcnical properties 
''functions) 

Subtotal: 



Unit 3: Organisms 



1 
1, 

1, 

1. 3 

i;5 

1 ..G 
1 



Zoology 

1 Digestion 

2 Circulation 

3 Kospi rat ion 
^xcxetion 
I.occ.^nio t ic^n 
Keprcducl. : on 
Coo rdma 1 on 

8 A.ldod .category 

(development , hoin.>oi; ^ <k; i s , 
. l^iocherrdstry / tissues) 

Subto tal : 



1 

1 
1 
2 



3 
2 



15 



4 
5 
4 

3 
2 

3 
0 



33 



^nit B a non^yuidelino unit vncl uded in Uu. GuideJino Unit Analy- 
sis' Framework of the Survey Tnsl.rument to elicit: information about . 
teacher emphasis Sn ScientU.c Methodology. Vhe total.-, of course time 
allocated'is less th.-u. lOOVbecaase Unit B and two oU.er ur.its were 
added to Uie Survey Instrujnent. 
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APPENDIX TABLE 4 (continued) 



Content Area 



Guideline Unit Analysis 
(% of Course Time Allocated) 



Unit 3: Organisms contd, 



2. Botany 

2.1 Supporting system 

2 Anchorage 

3 Absorption 

4 Conducting system 

5 Growth 

6 Gas exchange' 

7 -Photosynthesis 

8 Food storage 

9 Reproduction 

10 Coordination 



4: 

2. 
2, 
2. 
2. 
2 . 
2. 
2. 



Unit 4; 



Subtotal : 



Classification 



• 1 . History 

2. Principles 

3, Use of Key 

Subtotal : 

Unit 5: Interdependence 

1. - Photosynthesis 
'2. fkjodchain 
3-' CoWiunities/ 
4: PopVilation size 
5. Special relationships 
■ 6. Influence of man 

' Subtotal: 



Unit 6: Heredity 

1, Reproduction 

2, Meiosis 

3, 'Added category Cbiochemical basis, 

laws) 



1 
1 
1 
1 
1 
1 
4 
1 
1 
1 



13 



1 
1 

<1 



2 
1 
1 
1 
1 
1 



2 
3 
7 

12 



11 
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APPENDIX* TABLE 4' (continued) 



Content Area 



Guideline • Unit Analy>^is 
(% of Coucse Time Allocated) . 



Unit 7: Evolution 

1. Darwin's theory and others 

2 • Me Chan i cs 

3. Application 

4. Added category (evidence) 

% . Subtotal : . 



---^ Grand Total : 

Unit 8: Nature of Science 

Nature of inquiry 
8/2 Hi'story 
8.3 , Application 

- * Subtotal: 

.qummary of Selected Content. 
Emphases Analysis : 

Zoology ' Botany -3:atio 
(Unit 3 data) 

Genertics 
(Unit 6 data) 

Scientific Method 
(Unit 8 data) 

Ecology 

(Unit 5 data) ■ ' 




Z = 33 
B=13 

12 
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APPENDIX TABLE 5 



Biochemistry and Homeostasis Emphasis 
-in Submitted Course Outlines -^^ ^ 



Course Basis for Estimate of 
Oi^tl:^e Emphasis 

A Unit, outline & text chaptt^r no. 

B Periods per topic 

C Periods per topic 

,D Lessons per topic 

E Unit outline 

F Unit outline 

G ^ Unit outline 

H Periods per topic ~ 

I Unit outline + text chapter no. 

^ J Periods per. topic-old prograin 

Unit outline— program under 
revision 

K Unit outline 

L Unit outline 

Average Percent Emphasis 



Biochemistry 
Emphasis 

1/3 

1/3 

1/2 

i/5 

1/7 

1/5 

2/3 

none 

1/3 

2/9-1/5 

1/4 
1/5 
28 



Homeostasis 
En^hasis 

part of- 1 unit 

none 

none 

none 

none 

none 

none 



1/1^' 

1/9 
none 



none 
none 
1 



To maintain confidentiality outlines are identified by letter only. 
The outlines are from schools in the Scarborough, Peel, Toronto, 
North York, and York boards of education. 

^The ratios listed are estimates of the relative amount of content 
which is covered with either a biochemistry or homeostasis emphasis. 

^A rating of "none" means that there wa"s no direct indication of the 
approach ih\the course outline. 

I 

The conversion to average percent emphasis was done to yield comparable 
figures for Table 7 in the tes^tt • . . 



APPENDIX TABLE 6 



Guideline Unit EUtphasis in Three Text±LOokLs 



Penny & Waem 
pages 



Content Area 
Unit 1: 

Characteristics of 
Living Things 



1. 
2- 
3. 
4. 
5. 



Movement 
Irritabilicy 
Rep roduct ion 
Metabolism 



G. ^ Added 



cegory 
Subtotals ; 



Unit 2: 
Cells 



1. 
2. 

3. 
4. 

5. 



Structure 
Physical 
Prop*^ riiies 
Mitosis 

Added Category- 
Added Category 



NO • 




1 


<1 


Z 


C 1 


1 


<1 




1 


58 


7 






n( 




m 

66 

• 


8 


38 


4 


30 


3 


22 


3 


88 


10 







Subtotals; 178 



Unit 3: 
Organisms 



20 



1. 


Zoology 






1. 


1 Digestion 


20 , 


2 


1. 


2 Circulation 


* 


2 


1. 


3 Respiration 




'2 


1. 


4 Excretion ^ 




1 


1. 


5 \OOOT^^^OT\ 


— \ 


4 


1. 


6 Bap reduction .. 




2 


1. 


7 Coordination 




5 


1. 


8 Added Category 


35 


4 



Galbraith & Wilson 
pages* 



No, 


'% 






2 


<ri 


2 


<i 


2 


<i 


26 


4 


51 


7 


c_, 




83 


11 




'3 


22 


3 


29 


4 


Q 


1 


0 
r 




82 
- 


11 


• 

15 


- 


17 


2 


•8 


1 


11 


2 


22 


3 


20 


3 


45 


6 


60 


8 



Moore et at 

pages 
No . 



9 

9 
7 
71 

56 



143 



13 

5 
13 
23 
48 



102 



21 
13 
.9 
. 8 
'12 
41 
, 18 
38 



% 



1 
1 

9 



18 



1 

2 
3 
6 



14 



3 
2 
1 
1 
2 
5 
2 
5 



Subtotals : 189 



198 



27 



160 



21 



•-^Paqe nuinbers for each subtopic are available on request. 
• ^0 is used to indicate that no pages emphasize, that sub-unit. 
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APPENDIX TABLE 6 (continued) 





Penny & Waem 


Galbraith. & Wilson 


Moore 


et dl. 








page^ 




pages 


Content Area 


No . 


% 


No . 


% 


No . 


% 


2 . Botany 














2. 1 Supporting 














System 


23 


3 


18 


3 


2 


<1 


2*2 Anchorage 


10 


1 


1 


<1 


2 


^1 


2 . 3 Absorption 


4 


<1 


2 


<1 


2 


' <l 

^ X 


2.4 Conduction 


2 




16 


2 


o 


1 

X 


2.5 GrcA/th 


0 A 




21 


3 


13 


2 




■ ' 4 


<1 


2 


^1 


2 


^1 


2.7 Photosynthesis 


13 


2' 


5 


*1 


17 


2 


2.8 Food Storage 


5 


I 


1 


1 




/I 


2.9 Reproductiola 


A 1 


c 


15 


2 


24 


3 


2 10 r'ooirdi nation 


10 


1 


15 


2 


5 


1 


2 . 11 Added 














Category 


3 


<i 


56 


8 


3 


1 


Subtotal: 


-L J Z7 


J- D 


X 1^ A. 


21 


'81 


. 9 


Unit 4: • % ^ 














Classi float ion 














1 . History 


12 


1 


9 


1 


1 


< 1 


2. Principles 


54 


6 


16 


2 


4 


1 


Use of Key 


18 


2 


1 


^1 


(3^ 




Sub total : 








J 


5 


1 


Unit 5: 




• 










Inte rdependence 














1. Photosynthesis 


19 


2 






X o 


2 


2. Food Chain * 


16 


9 


4 


1 




X 


3. Communities 








2 




2 


4.. Population Size 8 


1 


10 


1 


26 


3 


5. Special V 














Re lationships 


18 


2 


12 


2 






6. Influence of 














Man 






1 


<1 


16 


2 


7. Added 














Category 






20 


3 


15 


2 


Subtotal : 




7 


76 


11 


xUU 


X Z 


Unit 6: 














Heredity 








c 






I. Reproduction 


18 


2 


10 


1 


8 


1 


2. Weios-i 3 


15 


2 


18 


3 


5 


1 


3. Added- 














Category 


36 


4 


20 


3 


69 


9 


Subtotal: 


69 


8 


48 


7 


82 


11 
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AFPENDIX TABLE 6 (continued) 





Penny 


& Viaem 


Galbraith & 


Wilson 


Moore 






pages 


pages 




pages 


Content Area 


No. 


% 


No. 


% 


No-. 


% 


Unit 7: 














Evolution 














1. Darwin's Theory 














and others 


29 


3 


5 


1 


8 


1 


2 - Me chani cs 


44 


5 


30 


4 , 


29 


4 


3. ■ Application 














4. Added Category 






12 


2 


69 


9 


Subtotal : 


73 


8 


47 


7 


106 


14 




859 


100 


712 


100 


7 79 


100 
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APPENDIX TABLE 7 
York University's View of tlie Aima of YUBAT 



Date 



Source of Data 



Auos 



30 •10. 74 



18. 12. 74 



2. 1. 75 



2 . 1. 75 



13. 3. 75 



Memo from Dr. Davey to 
Dean D.R. Lundell 



Letter from Dr. Davey 
to G.D. Mitchjell, head 
of Science , Chippewa 
Secondary *School 

Memo from Dr . Davey to 
test committee and Dean 



Memo of Dr. Davey to 
all academic staff of 
Biology Department 



Letter from Dr. Davey 
to science teachers of 
Torontp, York, and Peel 
Counties 



B.T. : ^ providing information con- 
cerning standards of biology teachers 
in various schools recognize and 
reward extraordinajry student achieve- 
ment in the absence of Ontario -ide 
grade 13 examinations. 
Y*F.^: - iitprovement of the general 
visibility of York Science in the 
schools - identification of first 
class students/ which, cou^^led to 
prizes which required attendcince at 
York, should increase the intake of 
first class students^ at York. 

Y.F.: - provide for^greater unifor- 
mity of biology curricula in schools. 

- allow for exemption from parts 

of university courses of exceptional 
students. 

B.T.: - Allow individual schools to 
assess their effectiveness in teach- 
ing certain areas in Biology. 

- provide recognition of outstand- 
ing achievement by individual 
students. ^ 
Y.F. : - to be a tool for influencing 
the curriculum in Biology 

- serve to introduce some degree of 
uniformity among individual schools 
in their approach to the curriculum. 

- make it possible to excuse some 
exceptional students from University 
courses in Biology . 

Y.F. : - serve to define the appro- 
priate grade 13 curriculum in Biology 
~ to be used as means of granting 
exemption from parts of Biology De- 
partment introductory program. 

B.T. : - provi<ie measure of student's 
achievement in Biology 

- measure of teachers' success in 
designing a course of study. 



■*"Based on analysis of York University files. 

^B.T.: = as seen by bLiology teachers involved in test construction. 
^Y.F.: = as seen by biology faculty at York University. 
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APPENDIX TABIiE 7 Ccontj nued) 



Date 



17. IC. 75 



17.6. 75 



21. 4. 76 



22.1 .11 



Source of Data 

Lett:er from Dr. Davey 
to Mr. Canfield, Presi^ 
dent , STAG 

Report on biology test 
by D. Farquhiar 



Suggested reply to 
Mr . Wal drum , hy Dr . 
Davey 



Note of meeting 
between representa- 
tives of York Univer- 
sity and the Ministry 
of Education 

Note of meeting 
between rep resenta- 
tives- of York Univer- 
sity and investi- 
aators . 



Aims 

B.T. & Y.F. : ^ improve communications 
between teachers and universities 
over the matter of the Biology 
cu r ri culxim 

- The test would operate as a tool 
for iiTDDroving uniformity of the' 
curricula in Biology among indivi- 
dual schools. 

- The test might allow individual 
schools to assess their effective- 
ness in teaching in certain areas 
of Biology. 

- It would permit recognition of ^ 
outstand^.ng achievement by indivi- 
dual students . 

- Achievement on the test might be 
related to course requirements at 
the \miversity level. 

m 

,T. : - setting up a uniform set of 
stari2l3N:^s against which Biology tea- 
chers coQld-^udge their own progress 
aind success as teachers . 

- identify extraordinary achievement 
of students . 

B.T-: - recognize outstanding stu- 
dent achievement . 

- let teachers "know where they 
stand" in their Biology teaching. 

B.T. : - Help teachers assess their 
own effectiveness in teaching 
Biology. 

- Permit recognition of outstanding 
achievement by students. 

Y.F. : - Provide for some liaison 
between the University and high 
schools . 
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Appendix C 



CALCULATION OF SELECTED CONTENT E?4PHASES IN REPRESENTATIVE ..TEXTBOOKS 



ERIC 
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The calculation .of values for five of the six selected coritent 
emphases in textbooks was estimated on the basis of Appendix Table 6. 
Scientific methodology was rated according to a high, medium or low 
emphasis based on each book's overall direct treatment of inquiry, its 
explorations and interpretations of knowledge statements and, to a 
limited extent, its chapter end questions tp students. All values are 
tp be seen as approximate only since direct page counts for -each of the 
selected content emphases were not made. It is assumed that the cal- 
culated figures are sdfficiently reliable for purposes of the compari- 
sons made in this study^. 

Penny and Waem 

Five selected content emphases are calculated in the following 
Appendix Table. The sixth is explained iiranediately after the table. 

APPENDIX TABLE 8 

Five Selected Content Enchases in Penny and Waem 



Content Emphasis 
Biochemistry 



Content Area 



Percentage of 
Total Pages 



Unit 




Added * category 


7 


Unit 


2: 


part of Added category 


9 


Unit 


3: 


(Zoology) 








part of Circulation 


1 






part of Respiration 


1 






Coordination 


5 






(Botany) 








Photosynthesis 


2 


Unit 


6: 


Added category 


4 








Total: 29 



Zoology Botany 
ratio 



Unit 3 



Unit 4 



(Zoology) 




Digestion 


2 


Circulation 


2 


Respiration 


2 


Excretion 


1 


Locomotion 


4 


Reproduction 


2 


Coordination 


5 


Added category 


4 


part of Classification 


1 



Total : 



24 



APPENDIX TABLE 8 Ccontinued) 



Content Emphasis 

Zoology Botany ratio Unit 3 



Genetics 



Unit 4 



Unit 6 



Ecology 



Unit 5 



Homeostasis 



Unit 3 



Content Area 



Percentage of 
Total Pages 



(Botany] 




Supporting system 


3 


Anchorage 


^ 1 


Absorption 


X 


Growth 


•a 


Gas exchange 


1 


Photosynthesi s 


2 


Food storage 


1 


Rep reduction 


5 


Q oo r din at i on 


1 


part of Classification 


4 




Total: 22 



Reproduction 
Meiosis 

A d de d c ate go ry 



Total: 



Photosynthesis 

^ood chain 

Popul ation size 

Spe ci al rel ationships 



(Zoology) 

part of Added category 
(Botany) / 
Coo r din a ti on 



Total: 




2 
2 
4 



2 
2 
1 
2 



1^ 
2 



Scientific Methodology : The text is written mainly in an informative 
m^ner^^^ijnparting a body of scientific knowledge without coxnmenting on 
the waysah^ means of arriving at this knowledge. However, there are 
sections whroh^stress the uncertainty of knowledge as, on p. 143: "There 
is, however, no consistent evidence that membranes and vesicles of the 
Goigi bodies are in fact continuous with those of the endoplasmic reti- 
culiam." And "Other writers consider the mitochondria to be centres of c 
membrane prodiTxirtion . " Microscopy is explained (pp. 111-117) and some , 
history of biology is incl-uded. For instance, the ideas of species and 
the work of Linnaeus (pp, 613--625). On balance it was. decided th.at scien-- 
tific methodology tended not to be eirphasized and the text was rated "low 
emphasis" for this content eiiphasis. 



Galhraith and Wilaon 

Five selected content emphases are calculated in the following Appen- 
dix Table. The sixth is explained iinmediately after the table, 

APPENDIX TABLE 9 

Five Selected Content Enphases in Galbraith and Wilson 



Content Emphasis 
B i o ch e mi s t ry 



Unit I 
Unit 3 



Zoology Botany 
ratio 



Unit 6 



Unit 3 



Genetics 



Unit 3 



Unit 6 



Content Area 



(Zoology) 

Digestion 

Circulation 

Respiration 

Excretion 

Lo^comotion 

Reproduction 

Coordination 

Added category 



(Botany) 

Supporting system 

Conduction 

Growth. 

Photosynthesis 
ReprQducti on 
Coordinati on 
Added category 



Rep r o du ct i on ^ 
Meiosis 

Added category 



Percentage of 
Total Pages 



Metabolism 


4 


Added category 


7 


(Zoology) 




part of Added category 


3 


(Botany) 




Photosynthesis 


1 


part of Added category 


4 


Added category/ 


3 

a 




Total: 22 



Total : 



Total: 



2 
2 
1 

2 
3 
3 
6 
8 

27 



3 
2 
3 
1 
2 
2 
8 



21 



1 
3 

3 



Total ; 
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APPENDIX TABLE 9 (continued) 



Percentage of 



Content Emphasis Content Area Total Pages 

Ecology' Unit 5: Photosynthesis 2 

: Food chain , * 1 

Communities 2 

: Population size 1 

: Special relationships 2 

: Physical envirortment I 3 



Total: 11 



Homeostasis Unit 3: (Zoology) 4, 

: part of Coordination _2 

Total: 2 



Scientific Methodology : Galbraith and Wilson deal explicitly with 
the principles and history of inquiry. Two exait5>les are pp. 406-415 on 
classification and pp. 382-395 dealing with tropism. This text appears 
to provide teachers and students with many opportunities to deal with 
the nature of inquiry and the development of science, as required in 
the Biology curriculum guideline.^ The book reflects a philosophy of 
science teaching which stresses th^ events leading to scientific know- 
ledge, as well as the explanatory power and limitations of scientific 
concepts. For example/ DNA is first discussed as a phenomenon and then 
the discussion is interpreted' in terms of genetic principles (p.641)- 
In another instance, the text points out the historical relationship 

cimong four geneticists: "De Vries in th e Neth erl ands , Cor rens _irL 

Germany and Tsc^ermak in Austria reported results of their studies in 
inheritance in 1900, each calling attention to Mendel's paper 34 years 
earlier and reaffirming the conclusion that characteristics are due to' 
transmission of discrete heredity factors." (p.643) . An exair^jle of the 
limitations of scientific concepts is that "No- one has ever seen a gene, 
and few geneticists can accurately define the gene." (p.656) . On 
balance it was decided that scientific methodology was "moderately'' 
enphasized in Galbraith and Wilson. 

Moore et al. 

Five selected content eirqphases are calculated in the following 
Appendix Table. The sixth is explained immediately after the table. 
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APPKNDLX TABLE lO 



Five Selected Content Eir^^hasea in Moore et aU 



Content Emphasis 
Biochemistry 



Content Area 



percentage of 
Total Pages \ 



Unit li 

Unit 2 
Unit 3; 



Unit 5 



Zoology Botciny Ratio 



Unit 3 



Unit 3 



Genetics 



Unit 6 



Metabolism 
Added category 
Microorganisms 
(Zoology) 

part of Digestion 
part^ of Respiration 
part of Excretion 
part of Reproduction! 
part of Coordination! 
(Botany) 
Coordination 
Photosyn the sis 
part of Added category 

Total ; 



(Zoology) 

Digestion 

Circulation 

Respiration 

Excretion 

Locomotion 

Reproduction 

Coordination 

Added category 



(Botany) 

Conduction 

Growth 

Photosynthesis 

Heproducti'on 

Coordination 



Rep ro du c t i on 
Mitosis 

Added category 



Total: 



Tota 1 J 



1 
9 
3 



1 
2 
1 



19 



3 
2 
1 
1 
2 
5 
2 
5 



21 



1 

2 
2 
3 
1 



1 
1 
9 



Total: 



11 
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APPENDIX TABLE 10 (continued) 



Content Einphasis 
Ecology 



Unit 5 



Content Area 

Photosynthesis 
Food chain 
Coininunities 
Population si ze 
Influence of man 
Physical environment 



Perce'ntage of 
Total Pages 

2 

3 
2 
2 

.Total: 12 



Homeostasis 



Unit 3 



(Zoology) 

part of Circulation 
part of Coor'dination 
part of Added category 



Total ; 



1 
1 



Scientific Methodology : The Moore et at. textbook rg^lects a 
commitment to deal v/ith the processes of scientific inquiry and to in- 
volve students in inquiry. The questions and problems at the end of 
each chapter, as well as the suggestions for related reading, aim at 
encoug^aging individual leajming^activities . Frequently, however, the 
questions are recall quest^ions, and not invitations for inquiry; for 
instance p. 335: "What is a seed? a fruit?"; "What was Went's technique 
for measuring the relative amount of auxin?" Yet the book is- written in 
the form of narrative of inquiry and atten^)ts to transmit a spirit of 
scientific curiosity, for exanple chapters ' 1-4 ^ Various steps in 
scientific experimentation are explained and exerrplified, and the book 
provides teachers and studfents with the opportunity to--acquire an 
"inside" view of the biological sciences,^ On balance it was decided 
that' the Moore et aZ. textbook had a "high" ernphasis on scientific 
methodology. > 
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